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@ Just as a trained criminologist can 
detect individual characteristics in 
thumb-prints, so can our color experts 
and technologists distinguish subtle 
differences in color that are not ap- 
parent to the casual eye. 

This means that when you ask 
Drakenfeld to duplicate some partic- 
ular hue, you can be sure that it well 
be duplicated as exactly as human 
skill permits. And quickly, too—be- 


cause we have the formulae for thou- 


sands of colors right at our finger tips. 

Yet skillful color matching and 
hair-trigger service are only part of 
Drakenfeld’s service. The colors them- 
selves are of uniformly high quality, 
and of such strength that users tell 
us regularly they don’t have to use so 
much of them in their mill additions. 

If you’ve got a color problem con- 
fronting you right now we'll be glad 
to match our seventy years’ expe- 


rience against it. Just drop us a line. 
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4 STREAMLINE YOUR PRODUCTION 
IN 1940 


In the field of Ceramics where uniform mixing and true 

S moisture dispersion play a most important part, the high 
i merit of “Lancaster” Mixers and Dry Mixing has already 
been proved. A large number of representative plants are 

now using this combination to obtain accurate body con- 
trol—greater plant flexibility —higher labor productivity— 
substantially lowered maintenance and operating costs— 


less waste in the driers and kilns—larger profits. 


With the advent of the new year determine to investigate 
the advantages which “Lancaster” Mixing can offer you. 


Our experience and service are at your disposal. 


The ‘‘Lancaster’’ Mixer, dust proof, 
closed pan type fitted with stationary 
hopper, for production of Ceramic 
body mixtures to 3000 pounds per hour. 
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a cCounter-current action set 
up by the clockwise rotation of the 
pan and the counter-clockwise rotation 
of the mixing star. 


The “Lancaster” Counter-Current) Rapid 
Batch Mixing System is scientific. [Lt defi- 
nitely charts the course the ingredients of a 
batch must follow until uniformly and com- 
pletely blended. 

A compulsory movement of all particles 
against one another provides uniform distri- 
bution, and a kneading, coating, mulling 
action to the batch. 

The size and physical characteristics of the 
grains are not broken, crushed, or otherwise 
changed. 

There are no rich or lean spots established 
during the mixing operation. Every parti- 
cle of the batch is definitely delivered into 
the mixing area. 

Minimum batches are mixed with the same 
precision as maximum batches. 

Easiest possible cleaning facilities are pro- 
vided by the “Lancaster” design, and con- 
tamination between batches avoided. 


BRICK MACHINERY. “DIVISION 


PENNA., U.S. 
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_INGRAM-RICHARDSON MFG. CO. OF INC. 


FRANKFORT, INDIANA 


THE MARK OF QUALITY 


THE PORCELAIN ENAMEL & MFG. CO 
PEMCO and EASTERN AVES., BALTIMORE, MD. 


RESEARCH WORKERS 


We offer every cooperation, assistance and counsel in de- 
veloping new ideas applying to ceramic products of all kinds. 
oe . . . Write or call at our office, where complete laboratory 
a) and technical facilities are available. 
co Distributors for the following Foote Minerals—Amblygo- 
om nite, Antimony Sulphide, Barium Carbonate, Beryl, 
eeu Chromite, Black Iron Oxide, Red Iron Oxide, Kaltan, 
: Lithium Salts, Manganese Dioxide, Rutile, Fused Silica, 
Spodumne, Thorium Oxide, Zirconium Oxide. 
rs Edgar Clays—Florida and Georgia—for Every Pottery 
ee. Service. Wyodak Bentonite, Licensed under Kraus patents. 


EDGAR PLASTIC KAOLIN CO. 


Metuchen, N. J. 
Over Half a Century of Satisfactory Service 


Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 

High Voltage Electrical Porcelain 

Sanitary Porcelain 

Floor Wall Tile 

Abrasive Wheels 

Glass Pots and Blocks 

Refractory Bricks and Shapes 

Also Stove Rooms and Mangles for 
General Dinnerware 


PROCTOR & SCHWARTZ, INC. 


« The Largest Builders of Drying Machinery for Industry 
? Seventh Street & Tabor Road, Philadelphia, Pa. 


CLAYS 


English China and Ball 
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| HEATING ELEMENTS 

CERAMIC BODIES 
SAGGER USES 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays: Etc. | 


-HAMMILL & GILLESPIE, INC. 


| Importers since 1848 
225 Broadway New York 


FOR CLAY FILTRATION 


use 


METAKLOTH 


(green) 


Silvakioth 


(black) 


The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 


The fabric is mildew proofed—has an _ increased 
tensile strength—has a longer useful life. 


This means larger profits for you. 
Consult your bag manufacturer or write to, 


Metakloth Company, Lodi, N. J. 


| 
| — 
| 
| 
| | 
6 
3 
+; 
Ww 
4 
> 


hard to understand. But it is not hard to grasp 
the reason why it is used today in making our 
superior modern enamel and glass products. 
It is the ideal fluoride flux and opacifier. 


Kryolith, as it is now called, is the strong- 
est flux and one of the most economical 
opacifiers available. In conjunction with flu- 
orspar, soda, lead oxide, and other fluxes, it 
forms a liquid of low fusion temperature, 
dissolving increasing quantities of the more 
refractory ingredients as the furnace heat 
increases. In glass, it helps to produce the 
most desirable pastel tints. And shades, from 


NATURAL GREENLAND CRYOLITE 


ymic Society 


dense opaque to opal and alabaster, are 
obtained from varying quantities and length 
of heat treatment. 


Kryolith is the genuine natural Greenland 
eryolite, found as a commercial deposit only 
at Ivigtut in Greenland. It is combined by 
Nature as a stable double fluoride, without 
the presence of combined moisture. It will 
pay you to be sure that the frit you buy is 
made with the genuine natural material... 
Kryolith. Pennsylvania Salt Manufacturing 
Co., Widener Bldg., Philadelphia, Pa. 
New York - Chicago - St. Louis - Pittsburgh - 
Tacoma - Wyandotte. 
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QUALITY COLORS 
QUALITY WARE 


Whether your requirements are 
large or small, we take the 


same painstaking care to 
serve you promptly and 
efficiently. Write us 
on any problem 
involving ce- 
ramic color. 


* 
Acid 
Resistant 
Colors 
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CONTINUING EDUCATION AND 
KEEPING POSTED REQUIRES: 


(a) Keeping posted in principles and practices 
—not “stufhng in’ but “leading out”—i.e., sound 


thinking 


(b) Keeping daily records 


thought experiences 


a complete diary ot 


(c) Surveying breadth and depth of knowledge 


on the particular subject by writing reports to 


one’s intellectual superior 


(d) Keeping intormed on what others in the 
same and in bordering fields are doing 


(c) Active participation in professional societies 
composed of men in the same and allied lines 


in other words ie 


BY ACTIVE PARTICIPATION IN THE 


AMERICAN CERAMIC SOCIETY 


with its cight Industrial Divisions Covering 


CLAY GLASS ENAMELS 


42nd ANNUAL MEETING, APRIL 7-13, 1940 
ROYAL YORK HOTEL, TORONTO, CANADA 
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AND BORIC ACID 
GUARANTEED OVER 99.5% PURE 


: RATIO N 
TRENTON....NEW JERSEY 


HARTFORD-EMPIRE COMPANY 
HARTFORD, CONN. 


of your alkalies 
‘often kick back! 


e © © but when you use Solvay Alkalies 
vy in the manufacture of your glass products, you can 
oer depend on their high quality . . . depend on their 


constant uniformity at all times. 


Engineers and Licensors 
SOLVAY SALES CORPORATION 
FEEDERS FORMING MACHINES CONVEYORS Alkalies and Chemical Products Manufactured by The Solvay Process Company 


STACKERS LEHRS 40 RECTOR STREET NEW YORK, N.Y. 
BRANCH SALES OFFICES: 
Boston Charlotte Chicago Cincinnati Cleveland Detroit Indianapolis 


New Orleans New York Philadelphia Pittsburgh St. Louis Syracuse 


SO LV A:T ALKALIES 
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“CERAMIC” COLORS For Satisfaction in Production 


For Enamels:—Colors and Oxides; Smelter Oxides; Graining, Printing, Banding, 
and Screening Colors. 


° For Pottery:—-Glaze and Body Stains; Underglaze and Overglaze Colors for Banding, 
Q Spraying, and Screening; Fritted Glazes and Fluxes. 
Ss For Glass:—Enamels; Vitrifiable Colors for Banding, Spraying, and Screening; Print- 
ing Colors; Fluxes; Batch Colors. 
Decorating Supplies:—Printing Tissue; Screening Oils, French Fat Oil, Oil of 
Copaiba, Balsam Fir, Damar Varnish; Brushes; Knives and Spatulas; Grinding Mills. 
Aluminum Hydrate Chrome Oxide, Green Nickel Oxide, Black Sodium Antimonate 
Ss Ammonium Carbonate Clay, Vallendar Nickel Oxide, Gray Sodium Bichromate 
Antimony Cobalt Oxide, Black Nickel Sulphate Sodium Silicate 
Y Antimony, Black Needle = Cobalt Sulphate Potassium Bichromate Sodium Silico Fluoride 
Barium Carbonate Copper Oxides 
Cadmium Carbonate Kryolith itanium Oxide 
G Cadmium Oxide Lead Cluomate Rutile, Powdered Uranium Oxide, Orange 
Cadmium Sulphide Magnesium Carbonate Selenium Uranium Oxide, Yellow 
Calcspar Manganese Dioxide Sodium Aluminate Zirconium Oxide 


“CERAMIC” COLORS 


CERAMIC COLOR & CHEMICAL MFG. CO., NEW BRIGHTON, PENNA. 


Ceramic Service? 
Give 


Man re— We Sell— 
We ufactu Ball Clays—Kentucky 
Pins—all shapes and lengths Sagger Clays—Kentucky 
: Ground Fire Clay—Ohio, 
Stilts ‘ 
Pennsylvania 
Thimbles Bitstone—all sizes 
Spurs Fire Brick 
Imported Paris White 
— Domestic Whiting 
Crucibles Georgia Kaolin 
Tile for Decorating Kilns Modeling Clay 
THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 
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HOW ABOUT THIS 
FOR YOUR TANKS? 


HE photograph above shows a_ typical 

section of a continuous tank, 42” deep, after 
a 24-month run on clear flint glass. The outer 
course of bottom blocks is of Corhart Standard 
Electrocast, laid on the same level as the rest of 
the bottom. Please note: 


(1) The total absence of undercutting 


on the sidewalls. 


(2) The prime condition of the Cor- 
hart bottom blocks (even to the 
point of a sharp corner exposed on 


two sides). 


This construction—the use of Corhart Standard 
Electrocast for the outer course of the bottom— 
is now so widely used throughout the glass in- 


dustry as to have become almost a standard part 
of a Corhart unit. Considering the small ad- 
ditional cost involved, we suggest that this ap- 
plication of Corhart Standard Electrocast would 
be a highly profitable investment for your tanks. 
We'd be glad to send you definite quotations. 
Address: Corhart Refractories Co., Incorporated, 
16th and Lee Streets, Louisville, Kentucky.. . . 
In Europe: L’Electro Refractaire, Paris. Jn 
Japan: Asahi Glass Co., Tokio. 
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EFFECT OF THERMAL PROCESS ON PHYSICAL PROPERTIES: 
|, STRUCTURAL CLAY PRODUCTS* 


By RALSTON RUSSELL, JR. 


ABSTRACT 


Thermal process is defined and a discussion of its status in structural clay products 


manufacture is presented. 


treatment are considered, with special emphasis upon the cooling period. 


The factors involved in the various stages of thermal 


Examples 


of ware imperfections related to firing and cooling are cited, and methods of improving 


thermal treatment are suggested. 


ment and physical test methods is discussed. 


|. Introduction 
(1) Definition 


Thermal history or thermal process involves all of the 
transformations which effect the production of a true 
ceramic article from a piece of green clayware and in- 
cludes the firing or heat treatment as well as the equally 
important cooling treatment. The thermal process is 
an account of the transformation of ware from the 
green to the fired state and of the manner in which this 
is accomplished. 

This paper deals with the thermal process as it is re- 
lated to structural clay products, i.e., heavy clayware. 
The manufacture of these products is commonly con- 
sidered to be less refined and the problems simpler than 
for other types of ceramic ware. This, however, does 
not apply to the effects produced during the manufac- 
turing process and is the natural result of having less 
clearly defined systems and less carefully controlled 
conditions in the production of structural ware as 
compared, for example, to whiteware, enamelware, 
or glass. 


Il. Thermal Process in Structural Clay Plants 
The firing cycle may be divided into the following 
stages: (1) water smoking, (2) oxidation, (3) tempera- 
ture raising, (4) vitrification, (5) flashing or salting, 
when desired, and (6) cooling. Some of these steps over- 
lap, but each presents its own peculiar problems. This 


* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, Ill., April 17, 1989 (Sym- 
posium on ‘Importance of Thermal History’’). 
April 28, 1939. 


Received 


The problem of correlation between thermal treat- 


discussion cannot cover completely each step in firing 
because of the individual firing characteristics of every 
type of raw material and ware produced, but reference 
will be made to some of the more important facts and 
to the common difficulties arising from improper treat- 
ment. 


(1) Water Smoking 


According to Carruthers,' this period includes me- 
chanical and chemical dehydration. Mechanical de- 
hydration is simply the removal of any pore water re- 
maining after forming the ware and of any hydroscopic 
water adsorbed subsequent to drying or not removed by 
drying. It is essentially complete at 150°C. (300°F.), 
and it is followed by chemical dehydration or loss of 
the water of crystallization present in the clay, an endo- 
thermic reaction which occurs within the range of 
150° to 600°C. and is usually somewhat gradual. Both 
types of dehydration are dependent upon the type of 
clay, its fineness, the body structure, and the affinity for 
water.” Water removal is effected by a circulation of 
air over the ware, the vapor pressure of the air being 
lower than that of the water in the ware. 

Some of the common difficulties encountered during 
water smoking are kiln marking, cracking, checking, 
development of blisters, efflorescence, and sooting. 
Most of these difficulties may be traced to moisture 


1 J. L. Carruthers, ‘‘Water-Smoking Period and Its Con- 
trol,’ Jour. Amer. Ceram. Soc., 18 [4] 113-17 (1935). 

2R. L. Blessing, ‘‘Clay Sewer-Pipe Manufacture: X, 
Measurement of Moisture Loss in Kilns,” zbid., 13 [8] 571- 
79 (1930). 
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condensation on the colder ware. The proper firing 
procedure is to maintain a sufficient quantity of excess 
air throughout water smoking so that the dew point 
of the exit air is safely above the temperature of the 
coldest ware. 

Carruthers! states that this really amounts to having 
a good draft because 1500% excess air may be required 
during the early stages; this amount may be reduced 
to 150% as the temperature of the coldest ware (the 
bottom of downdraft kilns) reaches 120°C. The ware 
temperature and dew point of gases should be controlled 
by varying the excess air. 

In establishing the firing schedule, it is advisable to 
have a draft gauge and a means of measuring the tem- 
perature and humidity conditions at the kiln bottom. 
The Bureau of Mines has done this satisfactorily, and 
Carruthers! has proposed a simple psychrometric 
method for measuring dew point. 

The setting of well-dried ware will obviate the neces- 
sity of slow water smoking and will permit the optimum 
rate of temperature increase consistent with the ability 
of the ware to absorb heat. 


(2) Oxidation 

The oxidation period primarily involves the break- 
down of carbon- and sulfur-containing compounds into 
gaseous forms and oxide residues, such that the gas will 
be removed if the oxidation is successful, as well as the 
conversion of iron compounds to the state of oxidation 
desired. Carbon has a higher affinity for oxygen than 
sulfur, and sulfur in turn has a stronger affinity than 
ferrous oxide (FeO), so that it is impossible to eliminate 
sulfur until the carbon has been burned out or to 
oxidize ferrous iron oxide before the elimination of sul- 
fur.® 

(A) Carbon Removal: Morgan‘ states that the elimi- 
nation of carbon by oxidation may begin as low as 
225°C. and continue to 760°C., with a maximum usually 
at about 440°C. Arnold and Duncombe’ have shown 
that all forms of carbon are not oxidized with the same 
ease and that often the oxidation is much easier at a low 
temperature than if the carbon has been converted to a 
different state which oxidizes at higher temperatures. 
In fact, black coring has often occurred because in- 
sufficient low-temperature oxidation was permitted 
even though a fairly long oxidation period was allowed 
at higher temperatures. Low-temperature oxidation, 
in general, has been most efficient. The elimination of 
carbon involves not only the burning out of organic 
material but also the dissociation of carbonates. 

The most prevalent fault of improper carbon re- 
moval is common black coring, as a result of which 
stresses are set up from the differing degrees of vitrifica- 
tion of the cored and uncored portions of the product, 


3’ Hewitt Wilson, Ceramics—Clay Technology, pp. 146, 
150-52, 155, 160-62. McGraw-Hill Book Co., Inc., New 
York, N. Y., 1927; Ceram. Abs., 6 [11] 547 (1927). 

4W. R. Morgan, ‘Oxidation and Loss of Weight of 
Clay Bodies During Firing,”’ Univ. of Ill. Bull., 33 [46] 
40 pp. (1936); Ceram. Abs., 16 [1] 37 (1937). 

5 R. E. Arnold and G. H. Duncombe, Jr., “Clay Sewer- 
pipe Manufacture: VII, Low-Temperature Oxidation,” 
Jour. Amer. Ceram. Soc., 12 [6] 423-28 (1929). 


Fic. 1.—Example of coring in brick fired at top, 
middle, and bottom in a periodic kiln; no coring is 
observed in the top brick which was more thoroughly 
oxidized than the other two specimens. 


producing ware of inferior quality. Black-cored ware 
at best offers a distinct disadvantage from a sales stand- 
point; e.g., a manufacturer was asked to supply drain 
tile on government specification. Owing to rapid 
temperature advance in the top of the kiln, the top tile 
became somewhat vitrified before the complete elimina 
tion of carbon, and black coring resulted locally in the 
kiln. Several entire kilns were rejected because of this 
condition. Figure 1 is an example of black coring in 
structural brick. 

(B) Sulfur Problem: In addition to black coring, 
the residual carbon likewise adversely affects the re- 
moval of sulfur and oxidation of iron compounds. 
Sulfur is a chief contributor to scum formation and 
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efflorescence, and its elimination is particularly neces- 
sary in somewhat porous structural units. Jackson 
and Bole® have studied the role of sulfur and have given 
interesting data relating to its oxidation, absorption, 
and evolution by the ware. 

The presence of ferrous iron and sulfur has led to 
several cases of brown staining of brick faces and mor- 
tars. Ferrous sulfate (FeSO,) may form (1) on the 
ware surface owing to condensation of moisture to- 
gether with absorption of sulfur from kiln gases during 
mechanical dehydration, (2) during chemical dehydra- 
tion, or (3) as an efflorescent formation after installa- 
tion of the building units. Iron-sulfate scums usually 
assume the form of a brown discoloration regardless of 
how they are formed’ (see Fig. 2). 


6 (a) G. A. Bole and F. G. Jackson, ‘‘Oxidation of Ce- 
ramic Ware Firing: I, Reactions of a Well-Known Fire 
Clay,” Jour., Amer. Ceram. Soc., 7 [3] 163-74 (1924); (0) 
F. G. Jackson, ‘II, Decomposition of Compounds of 
Iron with Sulphur Under Simulated Kiln Conditions,’’ 
(Part I), [4] 223-37; (Part II), [5] 382-96; (c) “III, Be- 
havior of Calcium Compounds in Clays,’’ [6] 427-29; 
(d) ‘IV, Absorption of Sulphur Gases by Ferric Oxide in 
Clay,” [7] 532-38; (e) ‘‘V, Quantitative Study of Nature 
of Sulphur Evolution in Kiln Firing,’ (Part I), [8] 634—- 
42; (Part II), [9] 656-62; (f) ‘““VI, Laboratory Study of 
Effect of Varying Rate of Gas Flow and of Heating on De- 
composition of Pyrite in Clay,’ 8 [8] 534-40 (1925); (g) 
“Chemical Study of Absorption of Sulphur Dioxide from 
Kiln Gases by Ceramic Ware,” 9 [3] 154-73 (1926). 

7F. L. Brady and B. Butterworth, ‘‘Contributions to 
Study of Florescence: V, Staining of Face Brick,’’ Trans. 
Ceram. Soc. [England], 31 [6] 193-98 (1932); Ceram. 
Abs., 11 [2] 105; [11] 569 (1932). 


Fic. 2.—Efflorescence produced by iron sul- 
fate on dark-colored face brick; the large light 
spot was produced by a drop of water on the 
surface. 
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The type of efflorescence caused by sulfates of cal- 
cium, magnesium, potassium, or sodium is more com- 
mon, and many brick structures have been rendered 
unattractive by this white scumming. There is also 
the possibility of disintegration due to these more or 
less soluble salts in poorly fired units exposed to the 
weather. 

All of this emphasizes the importance of proper firing 
to eliminate the causes of such difficulties. 

Sulfur in the green ware will usually occur as iron 
sulfide (pyrite or marcasite), as a portion of the organic 
material, or as a sulfate, such as gypsum (CaSO,-2H,0). 
There is also danger of absorption from kiln gases, which 
Jackson*® found reaches a maximum at 495°C., al- 
though Wilson’ states that the absorption may con- 
tinue to 760°C. Morgan‘ reported that sulfur is re- 
moved as the dioxide or trioxide in the range of 225° to 
1000°C. under normal conditions, with a maximum at 
510°C. Iron disulfide dissociates to some form of sul- 
fate or oxide between 350° and 800°C. with the elimina- 
tion of SO. or SO3. Gypsum (calcium sulfate), a com- 
mon contributor to efflorescence, does not dissociate 
with the elimination of sulfur gas until above 1200°C. 
in oxidizing atmospheres. Because this is above the 
vitrification temperature of many clays, bloating will 
result if an attempt is made to prevent efflorescence by 
high firing to dissociate the sulfates. Jackson*® 
showed, however, that reducing conditions cause a dis- 
sociation between 700° and 850°C. and that the sulfur 
passes off as SO: gas. No instances of applying this as 
a possible control to efflorescence have been reported 
although it might be used successfully. 

That proper control during oxidation is a necessity is 
shown by Stull and Hursh,® inasmuch as a kiln con- 
taining 100,000 shale face brick might easily contain 12 
tons of carbon and 3 tons of sulfur which should be 
burned out. 

(C) Status of Iron: The oxidation of iron com- 
pounds, as previously stated, is necessary to proper 
firing, although in some instances reduction may be 
employed in the latter stages of firing to obtain flashed 
effects. The state of oxidation of iron compounds has 
a marked effect upon the color produced; this applies 
not only to the conditions prevailing during the final 
firing stages but throughout most of the firing range,® 
as shown in the variously colored zones often present in 
light-colored brick. Because, however, the interior 
colors are not so important, the oxidation of iron com- 
pounds assumes importance as a means to control sur- 
face colors and to prevent brown scumming and 
the development of bloating or vesicular interiors owing 
to the fluxing action of ferrous iron oxide (FeO). The 
surface color may be effected by the control of the state 
of oxidation or reduction prevailing in the final stages 
of firing and during cooling. 

The iron may be present as pyrite, marcasite, limo- 


8 R. T. Stull and R. K. Hursh, ‘‘Tests on Clay Materials 
Available in Illinois Coal Mines,” J//. Mining Invest. Bull., 
No. 18, 130 pp. (1917); p. 21. 

9J. W. Mellor, ‘Discoloration of Refractories by 
‘Iron,’”’ Trans. Ceram. Soc. [England], 32 [9] 403-14 
(1933); Ceram. Abs., 13 [3] 62 (1934). 
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nite, sulfate, carbonate, siderite, or oxide, and the tem- 
perature of breakdown or of oxidation will depend upon 
the state of its occurrence. Wilson states that the iron 
compounds in most cases will be oxidized to some 
oxide form by 800°C.* Whether ferric or ferrous oxide 
results will depend upon the amount of oxidation which 
has occurred and a change from either oxide form to the 
other will be effected at any time, conditions are favor- 
able as long as the temperature is below the dissociation 
temperature of ferric oxide. Ferric oxide begins to lose 
oxygen and to form Fe,O, at about 1000° under reduced 
oxidizing conditions, and the dissociation continues to 
1590°C., where melting takes place. At 1300°C., fer- 
ric oxide cannot exist even under normal oxidizing con- 
ditions because the dissociation pressure of its oxygen 
exceeds the partial pressure of oxygen in the atmos- 
phere.* In densely fired bodies, this splitting off of oxy- 
gen may result in increased porosity or vesicular de- 
velopment. A reduction of the ferric oxide to ferrous 
oxide before vitrification will prevent this from occur- 
ring." This reduction may or may not be advisable, 
depending on the relative effects produced by the two 
oxide forms. 

As to the coloring effect of iron, the degree of oxida- 
tion is not the only consideration because the bleaching 
effect of lime, alumina, and solution in the silicate glass 
is often important. Wilson* found that lime will not 
usually bleach iron reds until it begins to exert a fluxing 
action in the body. The bleaching effect of alumina de- 
pends upon the degree of oxidation prevailing through- 
out the firing above 600°C.® Orton! showed that car- 
bon may also be considered as a bleaching agent be- 
cause it reduces ferric to ferrous oxide with a corre- 
sponding color loss. The action of fluxes is to deepen 
colors, but the color has a tendency to change from red 
through brown to black as fluxing proceeds.* 

In water smoking and in oxidation, the important 
points of control are rate of firing and type of atmos- 
phere, and a neglect of either may result in ware of poor 
quality. 


(3) Temperature Raising 

This process will take place throughout the firing up 
to the maximum temperature except for possible inter- 
ruptions effected to permit reactions to take place or 
those caused by endothermic reactions. The heat re- 
quired to fire the ware will be supplied by combustion 
of the fuel and to some extent by the oxidation of im- 
purities, such as carbon, sulfur, and iron in the clay, 
and by exothermic reactions, such as crystallization 
occurring during the firing process. The heat usefully 
applied will be dependent on the specific heat of the 
ware and on the endothermic reactions taking place. 
The temperature should be raised at a rate dependent 
upon the volume changes being effected and the amount 
of oxidation necessary, and it should never exceed the 


QO. Krause and E. Keetman, ‘“‘Ceramic Firing Proc- 
esses, VI,’’ Sprechsaal, 70 [9] 114-15 (1937); Ceram. Abs., 
16 [7] 215 (1937). 

11 Edward Orton, Jr., ‘“Role Played by Iron in Burning 
of Clays,” Trans. Amer. Ceram. Soc., 5, 377-430 (1903); 


pp. 389-90. 


ability of the ware to absorb heat. Variable rates of 
heating at different periods are therefore necessary to 
allow time for the reactions and to prevent too rapid 
heating when shrinkage is taking place. Clay bodies 
not only shrink, but volume expansions also occur at 
certain points during the firing, e.g., the inversion of 
quartz at 550° to 600°C. A thorough knowledge of the 
changes produced in clayware during heating is invalu- 
able if proper firing treatment is to be applied. This 
may mean a reduction in the kiln-firing time in some 
cases but is more likely to result in a readjustment of 
the firing schedule. 

Permeability, capillarity, and porosity vary during 
firing,!? and, because of their influence on the suscepti- 
bility of the ware to oxidation and reduction changes, 
they are factors to consider in raising the temperature. 

(A) Uniformity of Kiln Conditions: Another im- 
portant factor in heating clayware is the necessity for 
kiln uniformity. The general practice is to fire a kiln on 
a more or less definite schedule, possibly as indicated by 
one thermocouple inside the kiln. Pyrometric cones 
are used to indicate the final firing intensity, and the 
cones employed are usually selected so that they are not 
active indicators at more than about 50°C. below the 
maximum firing temperature. Too little attention is 
paid to kiln uniformity until the range of cone activity 
is reached, whereupon bona fide attempts may be made 
to even up the cones distributed at different locations 
in the kiln. This involves the application of nonuni- 
form heat treatment to the different sections of the kiln 
and certainly does not provide uniform thermal treat- 
ment even though the cones are made to indicate that 
such was obtained. If more attention were given to the 
attainment of kiln uniformity throughout the firing 
treatment, the average quality of the ware would be 
noticeably improved. 

This problem of kiln uniformity is one which has not 
been solved by structural clayware manufacturers. 
They have seemed to be resigned to the inevitable 
production of various grades of ware within the kiln 
caused by the lack of uniform heating. The use of 
tunnel kilns in some branches of the ceramic industry 
has been a definite step toward minimizing this condi- 
tion, although their use has not become general in 
structural clay plants. The advantages and disad- 
vantages of tunnel kiln installations will not be dis- 
cussed here, but improvements in design and flexibility 
have improved their usefulness in the field of structural 
products. Nine tunnel kilns were in use in England in 
1938 for the production of building brick in quantities 
of 80,000 to 250,000 brick per week.!* 

In view of the present use of periodic-type kilns, the 
problem of kiln uniformity is of major importance. 
The solution depends upon possible improvement in 
kiln design and operating technique. Manufacturers of 
electrical porcelain and grinding wheels formerly used 


12 J. Matéjka and A. Nikitin, “Influence of Firing Tem- 
perature on Ceramic Bodies,’ Sprechsaal, 63 [48] 915 
(1930); Ceram. Abs., 10 [3] 231 (1931). 

13 G. C. Matthews, ‘‘Tunnel Kilns in the Heavy Clay 
Industry,’’ Trans. Ceram. Soc. [England], 37 [11] 506-16 
(1938); Ceram. Abs., 17 [10] 337 (1938); 18 [3] 82 (1939). 
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periodic kilns with little apparent trouble from nonuni- 
formity.'4 In most cases, however, tunnel] kilns have 
been installed because of the particular advantages to the 
processes. The application of controlled oxidation and 
diffused combustion principles!® will certainly improve 
the uniformity in structural clayware kilns with a re- 
sultant maximum development of desirable properties. 
Although the value of uniform kiln conditions has been 
emphasized prior to a discussion of vitrification or cool- 
ing, kiln uniformity is equally as important during 
these stages as during the earlier firing stages 


(4) Vitrification 

(A) Factors Affecting Vitrification: The process of 
vitrification involves the shrinkage of the mass to its 
highest density, owing to the development of a liquid 
phase within the body and to possible condensation of 
vapor phases. Vitrification begins at the temperature 
of the first interaction between individual grains, called 
incipient vitrification, and continues to the point at 
which the pore space has been reduced to a minimum, 
i.e., to maximum density. The changes occurring dur- 
ing vitrification will not be discussed except to state 
that a liquid phase (or phases) develops, followed by 
solution of the undissolved phases (quartz and small 
amounts of mullite), with increased liquid development 
and solution. This is governed by the temperature 
and rate of heating and by such factors as furnace at 
mosphere and pressure. There is an increasing realiza- 
tion of the importance of the rate of firing during the 
vitrification period as well as of the amount of soaking 
and of maximum temperature as a means ot control- 
ling the physical properties of ceramic ware. Watts,'® 
Norton,’ Klein,'* Insley,'® and others" have recognized 
this fact.” The value of experimentation and develop- 
ment in this direction is clearly indicated if the most de- 
sirable ther:al treatment is to be realized. 

The effect of furnace atmosphere and pressure condi- 
tions has also been definitely indicated by Badger,”! 


14 Editorial, ‘“‘What Variation in Ceramic Thermal 
Treatment Is Allowable and What Is Unavoidable?”’ 
Bull. Amer. Ceram. Soc., 13 [8] 194-95 (1934). 

% Editorial, ‘‘Equal Thermal History Is Essential to 
Secure Uniform and Definite Properties of Ceramic 
Ware,” tbid., 13 [7] 175 (1934). 

1 A. S. Watts, ‘Data on Influence of Firing Time on 
Properties of Some Whiteware Bodies,’ Jour. Amer. 
Ceram. Soc., 19 [6] 175-76 (1936). 

1 (a) F. H. Norton and F. B. Hodgdon, ‘‘Influence of 
Time on Maturing Temperature of Whiteware Bodies, 
(Part I),’’ zbid., 14 [8] 177-91 (1931). 

(b) C. L. Norton, Jr., (Part II), zbid., pp. 192-206. 

8 A. A. Klein, ‘Constitution and Microstructure of 
Porcelain,” Bur. Stand. Tech. Paper, No. 80, 38 pp. 
(December, 1916). 

1H. Insley, ‘‘Microstructure of Earthenware,’ Jour. 
Amer. Ceram. Soc., 10 [5] 317-26 (1927). 

20 (a) A. B. Peck, ‘‘Effect of Time and Temperature on 
Microstructure of Porcelain,” thid., 2 [3] 175-94 (1919). 

(b) W. M. Cohn, “Factors Influencing Thermal Proper- 
ties of Minerals and Products of the Ceramic Industry,” 
thid., 11 [5] 296-306 (1928). 

A. E. Badger, ‘Effect of Various Gaseous Atmos- 
pheres on Vitrification of Ceramic Bodies,’ ibid., 16 [2] 
107-17 (1933). 
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Hossenlopp and Russell,?? Cohn,” and Krause and 
Keetman.'® One of the more promising effects is that 
produced in ceramic bodies by hydrothermal influences. 
It seems safe to predict that a combination of moisture 
and temperature some day will be applied to promote 
firing changes, but this field has as vet been but little 
explored. Reduced atmospheric pressure during vitri- 
fication has been shown to promote earlier vitrification 
as well as to increase the vitrification range so that 
other possibilities are suggested.*? It is also logical to 
expect effects to result from increasing pressures of 
various gaseous atmospheres above normal. Such re- 
duced or increased pressures do not seem to be practical 
with present firing methods, but future kiln develop- 
ments may facilitate their use, particularly in electric 
kiln firing. 

(B) Degree of Vitrification: In the manufacture of 
structural clayware, the necessary degree of vitrifica- 
tion, as indicated by absorption, may vary from com- 
mercially vitrified ware (less than 3% absorption) to 
porous building units of more than 20% absorption. 
The degree of vitrification to be produced during the 
firing depends on the service specifications. The trend 
in most cases should be toward ware more completely 
vitrified, provided the increased density is beneficial. 

(C) Special Firing Effects: In firing structural clay- 
ware, in addition to the degree of vitrification produced, 
the production of a surface texture and color which are 
attractive or otherwise advantageous isimportant. This 
effect involves either reduction or oxidation of the iron 
near the surface or salt glazing of the ware. 

Salt glazing is accomplished by volatilization of salt 
(and borax) into the kiln atmosphere, followed by con- 
densation on the ware surface, and finally, in most cases, 
by reaction with the ware to form an alkali silicate. 
Successful salt glazing depends on (1) the absence of 
any scum formation on the ware surface during firing, 
(2) a kiln atmosphere relatively free from sulfur gases, 
and (3) a substantially reduced kiln draft during each 
salting, followed by a good draft after each application. 

Flashing is a special thermal treatment applied to 
produce characteristic surfaces. It involves a reduction 
at the maximum temperature, followed by reoxidation 
during cooling and crystallization, with the formation 
of red and yellow surface crystals.** Variations in the 
time and extent of oxidation and reduction produce 
widely varying surface effects. 


(5) Cooling 

(A) Changes Involved in Cooling: Cooling or an- 
nealing, the final step in thermal treatment, has re- 
ceived little attention, particularly in the manufacture 
of structural clayware, other than that it be accom- 
plished in the minimum permissible time. The dangers 
of too rapid cooling are seldom fully realized. Cooling 
involves (1) solidifying the liquid phase and possible 
devitrification, (2) contraction of the body owing to its 


22, A. M. Hossenlopp and R. Russell, Jr., “Effect of 
Furnace Atmosphere and Partial Vacuum on Vitrification 
of a High Mullite Porcelain,” zbid., 18 [7] 204-205 (1935). 

23 H. B. Henderson, ‘‘Some Phenomena in Glaze Reduc- 
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thermal volume change characteristics, and (3) inver- 
sions of crystalline phases to forms more stable at the 
cooling temperatures. The problem would be serious 
with a homogeneous mass, but it becomes even more 
hazardous in view of the heterogeneous structure of 
most structural ceramic products. 

The intensity of firing the ware and the rate of cool- 
ing primarily determine the relative amounts of crystal- 
line and glassy phases and the identity and character 
of the crystalline phases present in the cooled ware. 
The matured ware, before cooling begins, is predomi- 
nantly glass, cryptocrystalline or crystalline mullite, 
and crystalline silica (quartz, cristobalite, and tridy- 
mite), the relative amounts varying in different prod- 
ucts. The mass is comparatively elastic to temperature 
shock owing to the glass fluidity. As cooling begins, 
there is a reversible expansion of all the crystalline 
phases (silica minerals and mullite), and this is the only 
important change until the glassy phase begins either 
to devitrify or to become rigid because of solidification. 
The temperature at which the body begins to lose its 
elastic character, owing to rigidity development of the 
glass phase, appears to be a critical cooling tempera- 
ture, for as the body becomes rigid it can no longer be 
subjected to rapid temperature changes without dis- 
tinct danger of internal strain development. 


Any crystallization of the glassy phase should be 
complete above the temperature at which it begins to 
become rigid so that the only major thermal effect pro- 
duced by the rate of cooling to this point would seem 
to be the amount of crystallization which occurs in the 
glassy phase. Many experimenters have observed the 
glassy appearing texture of draw trials compared to the 
same type of ware slowly cooled, which may be stony in 
appearance owing to crystallization of the glass. The 
rate of cooling in this range, therefore, depends upon 
which texture is desired. Research on this point might 
be productive of valuable information. 

The development of rigidity of the glassy phase does 
not occur at a definite temperature but rather over a 
range of temperature as is shown by the softening in- 
stead of melting of all glasses. The upper limit of this 
rigidity development becomes an important tempera- 
ture, and it depends no doubt on the composition of the 
body glass. It is believed to be near 600° to 700°C., 
and it is probably well developed in most cases at 
the temperature of the alpha-beta quartz inversion 
(573°C.). Whatever this temperature may be, further 
cooling should be carried on cautiously. That the cool- 
ing should be done slowly after the body has assumed 
a rigid condition would be good practice even if such a 
factor as silica inversions did not exist. This seems logi- 
cal in view of the size of the units being fired, their heat 
conductivity, and the fact that reversible expansions 
are occurring in the crystalline and glass phases which 
are probably different in degree. Internal cooling 
strains have a tendency to develop whenever one part 
of a unit has contracted or expanded more than another 
part, and the only way to avoid such strains is by 
proper annealing to equalize temperatures throughout 
the mass during cooling. 

The problem becomes more serious because silica 


inversions are occurring as a result of a substantial 
amount of free silica that remains in the fired mass. 
The other principal crystal-phase possibility, mullite, 
has no important inversions during heating or cooling. 
It is little wonder that dunting or delayed cracks are 
common defects in structural products and that strength 
losses occur after periods of storage or service, owing to 
the concentration and to the ultimate relief of strains 
produced in cooling. 

It is remarkable that there have not been more com- 
plaints and that any appreciable percentage of good 
ware has resulted from the cooling methods employed 
in a majority of plants. A study of proper cooling 
methods and their application is absolutely necessary 
and represents the most important advancement which 
could be made at the present time in thermal treat- 
ment. 

(B) Discussion of Silica Inversions: A discussion of 
silica inversions may be helpful to emphasize the im- 
portance of cooling. Clays and shales used in structural 
ceramic ware manufacture generally consist primarily 
of clay substance, quartz, various fluxing minerals, and 
other impurities. 

The clay substance and the quartz, the source of 
most of the silica in the fired product, will be discussed 
briefly. 

During firing, the clay substance yields amorphous 
alumina and silica upon chemical dehydration, fol- 
lowed by crystallization as the temperature is raised. 
The products of crystallization are primarily mullite 
and cristobalite, but some cases of gamma-alumina 
and tridymite crystallization have been reported. 
Morgan” stated that the cristobalite formed (which is 
an important phase) reached measurable proportions at 
about 1200°C. (cone 5) firing. The quartz will undergo 
no crystalline change other than an alpha-beta inver- 
sion until it is fired to the temperature at which it be- 
gins to invert to cristobalite, ie., at about 1350°C. 
(cones 10 to 12).*4 In fired structural clayware, there- 
fore, the free silica may be present either as quartz 
or cristobalite and infrequently as tridymite. The 
silica remaining from the clay dissociation, whether 
amorphous or as cristobalite, will be most susceptible 
to reaction and solution in the glassy phase, whereas 
the quartz, which is more coarsely crystalline, is less 
readily attacked. In a body fairly well vitrified, there- 
fore, only quartz would be present; in a poorly vitrified 
body fired above 1200°C., both cristobalite and quartz 
might be found. The relative percentages of clay sub- 
stance and uncombined quartz and the firing tempera- 
ture are the criteria for estimating the point at which 
body inversions may occur on cooling as well as the in- 
tensities of these inversions. 

The magnitude of the quartz inversions and a com- 
parison of the expansion of the silica minerals to the 
other body constituents are interesting considerations. 
Cristobalite has a reversible volume change of 2.8% 
between 200° and 300°C., whereas that of quartz at 
573°C. is 0.86%. The magnitude of these expansions 


24W. R. Morgan, ‘‘Relation Between Uncombined 
Quartz and Thermal Expansion of Ceramic Bodies,” Jour. 
Amer. Ceram. Soc., 17 [5] 117-21 (1934). 
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Fic. 3.—Semivitreous whiteware body. 
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Fic. 5.—Vitreous electrical porcelain body. 


is more clearly indicated by a consideration of 
these values expressed as coefficients of linear thermal 
expansion, i.e., the amount of change in length of a 
unit length of the material per degree centigrade. The 
average coefficient for a shale body over the range 0° 
to 800°C. is 6.5 X 107°; a low-grade fire clay used for 
structural units has a coefficient of 7.0 X 10~® over the 
same range. These values are merely expressions of the 
average expansions of the crystalline and glassy body 
phases taken collectively. 
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Figures 3, 4, and 5 show thermal expansions of semi- 
vitreous whiteware, fireclay sewer pipe, and vitreous 
electrical porcelain bodies, plotted both as cumulative 
percentage linear thermal expansions and as linear 
coefficients of expansion for temperatures up to 800°C. 

Quartz, over the range 0° to 570°C., has a coefficient 
of 15.8 X 10~% Assuming a 10° inversion range for 
the alpha-beta inversion, the coefficient of linear ex- 
pansion from 570° to 580°C. is 500 X 10~® From 
580° to 1000°C., the beta quartz, on heating, contracts 
instead of expanding, which gives it a coefficient of 
(—) 1.2 X 10-8 

Cristobalite, from 0° to 220°C., has a coefficient of 
linear expansion of 10 X 10~®. Assuming a 10° inver- 
sion range from the alpha-beta form, the coefficient 
at 220° to 230°C. is 1000 X 10~®. The beta cristobalite 
has a coefficient of 5.2 X 10~* from 230° to 1000°C. 
The temperature of the cristobalite inversion will vary 
for different clay products, but it will be fairly abrupt 
and will occur at some temperature between 150° and 
2800°C. 

On the basis of these values, when beta quartz is 
cooled, slight expansion will occur to 580°C., where- 
upon a contraction takes place which, expressed as the 
coefficient of contraction, is 500 X 10~*®. When alpha 
quartz is cooled, a contraction of 15.8 X 107° coef- 
ficient results. Thus the contraction in the inversion 
range is infinitely greater than the beta-quartz contrac- 
tion (which in reality is an expansion on cooling) and 
nearly thirty-two times greater than the alpha-quartz 
contraction. 

By the same method of comparison, the contraction 
of cristobalite in the inversion range is 192 times greater 
than the beta-cristobalite contraction and 100 times 
greater than the alpha-cristobalite contraction. 

The arbitrary selection of the range over which in- 
version occurs naturally will alter the relative values, 
but the fact that important expansion variations are 
effective is clearly indicated. 

Regarding crystalline-inversion effects, quartz is the 
worst offender in causing cooling difficulties, because 
it may conceivably be present in structural ware in 
amounts of 20 to 70%. Figures 6, 7, and 8 are thin 
sections of semivitreous whiteware, fireclay sewerpipe, 
and paving brick shale bodies, showing the relative 
size and distribution of the quartz grains present after 
firing. Cristobalite, if present in appreciable quanti- 
ties, would be more dangerous than quartz because of 
the temperature position and magnitude of its inver- 
sion, but in most cases its presence in appreciable quan- 
tities is not indicated in fired structural products. This 
does not mean that cristobalite never assumes impor- 
tance but rather that it is a factor only in isolated cases. 

Mullite has a mean linear coefficient of thermal ex- 
pansion from 0° to 800°C. of 4.80 107°, and the ex- 
pansion is substantially uniform for the entire range.*° 

Peters and Cragoe?® found that commercial glasses 


% J. B. Austin, ‘Thermal Expansion of Some Refractory 
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Fic. 6.—Thin section of semivitreous whiteware body; 
crossed Nicols and selenite plate used; the crystals of 
quartz are the light areas throughout the section; 475. 


Fic. 7.—Thin section of fireclay sewer-pipe body; 
crossed Nicols and selenite plate used; large crystalline 
grains are quartz; 


have regular expansions up to 350° to 500°C., followed 
by an increase in rate of two to seven times as the tem- 
perature is raised. The region in which the change 
occurs is called the “critical region”’ or “‘annealing tem 
perature.” Above the lower annealing temperature, 
the glasses expand at an increased rate during the next 
100° temperature rise, followed by a decreased rate 
caused by softening which occurs at 477° to 610°C., 
depending on the glass composition. The mean linear 
coefficients of expansion below the annealing tempera- 
ture for the different glasses were 3.6 X 107° to 12.0 X 
10~*. English and Turner® reported values of 5.2 X 
10-* to 13.5 X& 107* over the range 25° to 90°C. 
Peters and Cragoe*® found the glasses to have maximum 
expansions of 15.1 & 107° to 64.9 & 107° in a 10° to 
27S. English and W. E. S. Turner, ‘‘Relationship Be- 
tween Chemical Composition and Thermal Expansion of 
Glasses,’”’ Jour. Amer. Ceram. Soc., 10 [8] 551-60 (1927). 


Fic. 8.—Thin section of paving-brick shale body; 
crossed Nicols and selenite plate used; note light areas, 
which are quartz in various stages of solution; 475. 


40° range somewhat below the softening temperatures. 
Ceramic body glasses probably behave similarly, so 
the importance of controlled cooling from the softening 
temperature to the region of minimum contraction is 
evident. The exact annealing range for various body 
glasses is not known but is probably between 450° and 
700°C., and it is interesting to note that this also in- 
cludes the quartz inversion range. 

Thus there is a distinct possibility of strain develop- 
ment in such a heterogeneous mass as a structural unit 
even if cooling takes place uniformly, and the strained 
condition is much more severe if cooling is not uniform 
or nearly so. It is not unusual, therefore, that poor 
quality or cracked ware results, in many cases owing to 
the application of present cooling methods. 

(C) Proper Cooling Practice: The recommended 
cooling practice thus would be (1) to cool to 650°C. ata 
rate dependent upon the degree of crystallization de- 
sired and (2) to cool cautiously from 650°C., as recom- 
mended by Fritz,** with special precautions in the body 
glass-annealing range, in the quartz-inversion range 
(550° to 600°C.), and also in the cristobalite-inversion 
range (200° to 300°C.), if the presence of cristobalite is 
indicated. 

The problem of kiln uniformity during cooling as 
well as the rate of cooling must be considered in es- 
tablishing a proper cooling practice. The cooling 
should be as uniform as possible throughout the entire 
kiln and certainly for each individual piece of ware, and 
the rate of cooling during the various temperature 
ranges should be controlled to produce ware of the most 
desirable quality. Different cooling rates may be 
applied advantageously during various intervals, both 
from the standpoint of quality and economy. Slow 
cooling in certain ranges may produce ware inferior to 
that cooled rapidly. Much information is needed re- 
garding the effect of cooling rates on the physical proper- 

28 EK. H. Fritz, ‘‘Present Practice and Developments in 
Firing Electrical Porcelain,’’ Jour. Amer. Ceram. Soc., 20 
(1] 26-30 (1937). 
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ties. With the present cooling methods, which are de- 
cidedly nonuniform, slow cooling is preferable in most 
cases to rapid cooling because there is less likelihood of 
dangerous strain development. 

The development of a method to convert the free 
silica in fired bodies to tridymite would certainly alle- 
viate cooling dangers to the extent that the severe in- 
versions of quartz and cristobalite would be supple- 
mented by the less pronounced tridymite inversions, 
although no satisfactory methods have yet been found 
which would apply to structural products. Certain 
mineralizers have been used but with rather doubtful 
success. Mineralizers, notably sodium aluminate, have 
been successfully used by Carter®® to promote the 
crystallization of mullite in structural clay products 
with a resulting improvement in physical properties. 

The question of how cooling may be conducted 
properly without too much sacrifice of kiln space thus 
becomes important. One method, which would seem 
feasible, is to install a recirculation system in connec- 
tion with the kiln. Its operation would involve tightly 
sealing the kiln when the temperature has dropped to 
near the danger zone and effecting further cooling by a 
recirculation of the hot kiln gases through the kiln with 
the admission of just enough cold air to the recirculated 
air to insure a gradual and uniform temperature drop 
at all locations. Such a recirculation, if efficient, might 
conceivably even speed up the cooling and cer- 
tainly would not appreciably lengthen this period. It 
should more than offset the disadvantages of extra cost 
and loss of waste heat for drying operations although it 
would not prevent the use of cooling heat for drying 
until the critical cooling period was reached. 


Ill. Imperfections in Fired Ware Related to 
Thermal Treatment 

Throughout the foregoing discussion, there were 
many indications of the effects resulting from variable 
firing conditions during the different stages of thermal 
treatment. To emphasize the value of proper firing 
and cooling conditions, a few practical examples will 
be discussed to complement those already cited. 


(1) Imperfections Related to Application of Heat 

(A) Spalling of Hollow Building Tile: The spalling 
of these units was traced to improper drying of the 
ware as related to the rate of raising the temperature 
during water smoking. The ware temperature prob- 
ably was increased so rapidly before complete elimina- 
tion of the tempering water that the remaining water 
vaporized to create internal pressure along planes of 
weakness, causing strains which produced spalling im- 
mediately or at some later period during the firing or 
cooling. 

(B) Dunting During Heating: Dunting is usually 
associated with the development of cracks during 
cooling. There is a type of cracking, however, which 
occurs during heating that might also be called dunting, 


2° W. K. Carter, G. H. Duncombe, E. E. Hillyer, and 
R. M. King, “Influence of Sodium Aluminate in a Fire- 
clay Sewerpipe Body,’’ Jour. Amer. Ceram. Soc., 18 [8] 
251-58 (1935). 
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as it is distinctly different from fire cracking. This 
type of cracking is due to a heat-shock effect produced 
by cold air from kiln leaks. It usually occurs after the 
ware has reached the later stages of firing but at a tem- 
perature somewhat below final vitrification. Hairline 
cracks similar to cooling cracks develop, but they are 
not open cracks which are typical of fire cracking. 
This type of difficulty is rather common, but it is 
troublesome to trace. The obvious remedy is to elimi- 
nate as much kiln leakage as possible, which is good 
practice regardless of whether or not such cracking has 
been observed. 

(C) Fire Cracking: This type of cracking may be 
the manifestation of a forming or drying crack, or it 
may be due to strains developed from improper kiln 
treatment, e.g., strains caused by improper setting, 
low-temperature heat shock, or water condensation. 
Such cracking is easily recognized since the cracks open 
up in the firing, are somewhat jagged, and are dull- 
surfaced as compared to the glassy-surfaced cracks 
produced by dunting. Figure 9 is an example of a fire 
crack which has opened up in the kiln. This particular 
example is a pressure crack which was produced in the 
forming operation but which was scarcely visible 
before firing. 

(D) Kiln Marking: This rather common fault is 
generally understood and is due to the weight of the 
superimposed setting on the bottom units during peri- 
ods of moisture condensation or of vitrification, Kiln 
marking, in a broader sense, might be extended to in- 
clude color or surface-texture variations caused by a 
portion of the surface contacting another unit instead of 
being exposed to the kiln atmospheres. 

(E) Carbon Deposition: This refers to the deposi- 
tion of carbon on the ware during periods of excessively 
strong reduction, particularly during the later stages 
of firing. Such deposition may cause surface discolora- 
tion, and it is reported in some cases to increase po- 
rosity and decrease strength.” This does not necessarily 
condemn the use of reducing conditions during vitrifica- 
tion which are reported as favorable for some ware. 

(F) Color and Density Variations: The color and 
degree of vitrification of brick fired at different kiln 
locations may show considerable variation owing to 


30 F, Dettmer, ‘‘Desirable Gas Character in Finish Fir- 
ing of Sewer Pipe,”’ Ber. deut. keram. Ges., 14 [10] 438-45 
(1933); Ceram. Abs., 13 [4] 98 (1934). 


Fic. 9.—Fire cracking in dry-pressed buff-firing brick. 
These cracks, which were produced during the forming 
process, were hardly noticeable before firing which opened 
them up. Fine transverse cracks as well as the more 
distinct longitudinal crack may be seen. 
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the variable intensity of fire received by these brick. 
In normal kiln practice, ware may be divided into at 
least three shades, representing generally hard-, me- 
dium-, and soft-fired ware. Such shade variations are 
sometimes desirable, but improved practice should 
produce, as nearly as possible, only one grade of ware 
in a kiln and should control the color and quality by 
varying the thermal treatment of the entire kiln. The 
accumulation from many paving-brick kilns of sur- 
plus stocks of off-shade brick and the necessity of 
scrapping or selling for other uses the bottom five or 
six courses are examples of the poor economics of present 
kiln practice. 


(2) Imperfections Related to Cooling 

Cooling cracks or dunting and delayed dunting are 
the most common imperfections related to cooling, and 
they are caused by a concentration of strain produced 
by heat shock or by too rapid cooling following the 
firing treatment. It is true that the strained condition 
may originate during the forming, drying, or firing 
treatment as, e.g., through improper processing of the 
green ware or immature firing of the ware, but generally 
the major cause is improper cooling treatment. Such 
cracking occurs instantaneously to produce hairline 
fissures. The crack is substantially straight and, if the 
specimen is broken apart at the crack, the faces will 
appear smooth and vitreous or glassy. Figure 10 shows 
typical examples of cooling or dunting cracks, and the 
glassiness of the cracked surfaces is readily observable. 
Such cracks are often difficult to locate, but they result 
in a product of inferior strength. The fact that the 
relief of strains as manifested by cracking may not occur 
in the kiln but rather after periods of storage or service 
renders this type of imperfection even more dangerous 
and emphasizes the necessity for its elimination. 

(A) Sewer-Pipe Strength Loss: One of the problems 
confronting sewer-pipe manufacturers is the loss of 
strength exhibited by sewer pipe during storage or 
subsequently in service. The pipe as removed from the 
kilns pass strength tests satisfactorily, but upon being 
tested following periods of storage, they are often found 
to have suffered a loss of strength sufficient to cause 
them to fall below specification requirements. The ex- 
tent and seriousness of this strength loss may vary, 
but the problem of its elimination is of major impor- 
tance. There are many possible causes for such a reduc- 
tion in strength, but one of the most logical, at least as 
a contributing factor, is the setting up of strains in the 
ware by too rapid cooling. The relief of these strains 
may produce cracks with substantial strength reduc- 
tion, or their adjustment and partial relief could con- 
ceivably cause varying degrees of strength loss and even 
strength increases, depending upon the character of the 
stresses. 

(B) Delayed Dunting of Drain Tile: This is a case of 
the body strains being relieved by effecting delayed 
dunting. A manufacturer, in one instance, received 
numerous complaints that his tile were cracking apart 
during shipping and installation. In one installation, a 
summer shower caused sufficient shock to crack apart a 
high percentage of the tile lying in an open ditch. 


Fic. 10.—Cooling or dunting cracks in structural units. 
The cracks in each specimen have developed to the depth 
shown by the white lines, and the surfaces (darker sur- 
faces in photograph) along which the cracks developed 
are glassy in appearance. 


Fic. 11.—Two specimens of glazed structural units; 
the specimen on the right has spalled in an installation 
under normal weathering conditions. 


That this was only the final strain necessary to supple- 
ment those already present is evident. A reduction 
in the degree of vacuum used in the pugging operation 
caused a sufficient improvement in quality to overcome 
the difficulty. The explanation probably lies in the 
fact that the less dense ware, made by reducing the 
vacuum, had greater resistance to cooling shocks. The 
delayed dunting was thus actually related to thermal 
treatment. 

(C) Spalling of Glazed Brick in Service: In several 
installations exposed to atmospheric weather changes, 
a considerable number of the brick spalled. Figure 
11 is an example of spalling in a structural unit which 
resulted during weathering. The spalling in some 
cases occurred along laminar planes of weakness, but 
there was no spalling in brick of less than 4% water 
absorption. This problem no doubt is related in some 
degree to forming difficulties, but the thermal treat- 
ment is important. That no spalling occurred even 
along laminar planes in the denser brick may be ex- 
plained by the fact that this ware was more impervious 
to moisture and that some body reactions possibly 
caused at least a partial knitting of the plane faces in 
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Fic. 12.—Section of paving-brick construction showing 
dunting or cooling cracks in the brick. The photograph 
was taken after partial wind drying of the wet pavement. 


the denser fired ware. The fact that the more porous 
brick do not necessarily spall along laminar planes 
may be due to frost action which is severe enough in 
these cases to overcome the inherent spalling resistance 
of the more porous brick. There is a possibility also 
that cooling strains may be more of a factor in this case 
than is realized. The important point is that there is a 
definite relation between this spalling and the thermal 
history of the ware. 

(D) Cooling Cracks in Paving Brick: These are 
typical cases of dunting and offer a serious problem to 
some manufacturers of paving brick. Their origin no 
doubt may be traced to the cooling methods employed. 
Figure 12 shows a section of brick pavement in which 
dunting cracks are well developed. A rattler test im- 
provement was noted in one plant when a change was 
made in cooling practice to controlled cooling in the 
danger zones. 

There are many examples of imperfections in struc- 
tural clayware which might be cited as being definitely 
related to firing and cooling methods, and it would be 
interesting to compile all of the information which vari- 
ous manufacturers have on this problem. In the present 
discussion, no attempt has been made to cover the field 
completely but rather to indicate some of the facts. 
That a particular difficulty has been discussed in rela- 
tion to a specific product does not necessarily limit the 
field of occurrences, for the problems in various branches 
of the industry are similar. 


IV. Correlation of Thermal Treatment and 
Physical Tests 

One of the examples which most clearly emphasizes 
the need for tests is that of determining the resistance 
of structural materials to atmospheric weathering. 
Because weathering conditions vary for different sec- 
tions, variable specifications depending upon the loca- 
tion of use have been adopted. There has been no 
general agreement as to what tests indicate a unit that 

will withstand the effects of freezing and thawing. 
One of the simplest and most widely used tests is a 
determination of water-absorption values.*! This is an 


_ W. McBurney, “Water Absorption and Penetrabil- 
ity of Brick,’ Proc. A.S.T.M., 29 [Part II] 711-30 (1929); 
Ceram. Abs., 8 [10] 735 (1929); 9 [4] 276 (1930). 
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indicative value to some extent, inasmuch as disinte- 
gration from freezing and thawing is considerably de- 
pendent upon the capacity for water absorption. Such 
factors as capillarity, rate of absorption, type of pores, 
strength, and elasticity, however, are not considered 
even though they also influence the weathering be- 
havior. 

The saturation coefficient (C/B ratio) test developed 
by Schurecht has been used in many cases to indicate 
resistance to freezing, but it has not been accepted uni- 
versally. This is the ratio of the percentage of water 
absorbed during cold-water immersion for 24 hours to 
the percentage absorbed in a 5-hour boil, and it indi- 
cates to some extent the ratio between capillary or 
channel pores and partially sealed or pocket pores. 
The advantage of this test lies in its ability to indicate 
to some degree the manner in which the body will allow 
for the water expansion during freezing. This considera- 
tion is important in disintegration caused by freezing 
and thawing which is ultimately produced by the 9% 
volume expansion when water freezes to ice.** The test 
possesses merit as an indication of the relation of the 
types of pore spaces within the body, but no account is 
taken of such factors as sealed pores, internal strength, 
and changes in the character of pores produced by suc- 
cessive freezing and thawing. The latter consideration 
is important because a few freezes could transform the 
pocket pores into channel pores, thus rendering the 
original C/B value erroneous for the new condition. 

McBurney*? found that materials with C/B ratios 
above 0.90 have little chance of surviving a freezing and 
thawing test; those materials with ratios below 0.80 
seldom, if ever, fail in such a test. The importance of 
the strength of the materials, however, is also recog- 
nized as a factor, and specifications have stated that 
any product with a compressive strength in excess of 
8000 Ib. per sq. in. shall be considered satisfactory, re- 
gardless of the C/B ratio. 

The only real method known at present to determine 
freezing and thawing resistance is to subject the speci- 
mens to actual freezing and thawing tests. McBurney 
and Eberle** have shown that the various methods of 
conducting such a test produce variable results, de- 
pending on the type of clay used and the method of 
forming as well as the firing treatment. Schurecht 
found that hemispherical shapes will fail more rapidly 
from freezing and thawing than the conventionally 
shaped specimens. This only emphasizes the futility of 
attempting to apply any one simple laboratory test to 
indicate accurately the weathering resistance. 

Tests, such as color, porosity, density, strength, and 
saturation coefficient (C/B ratio), may be good indica- 
tors of the ability of a given product of a particular 
manufacturer to withstand freezing and thawing, pro- 
vided they have been previously correlated with actual 


32 J. W. McBurney, ‘Weathering of Structural Clay 
Products, Review,”’ Proc. A.S.T.M., 31 [Part II] 745-58 
(1931); Ceram. Abs., 11 [3] 175 (1932). 

33 J. W. McBurney and A. R. Eberle, ‘“‘Freezing and 
Thawing Tests for Building Brick,’’ Proc. A.S.T.M., 38 
ao 470-83 (1938); p. 482; Ceram. Abs., 18 [5] 128 
(1939). 
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freezing and thawing tests on the same product or with 
its service record. They hardly seem worthy of uni- 
versal acceptance for specifications unless provisions are 
made to correlate them as mentioned. 

Saturation coefficient tests, for example, have been 
found to apply very well for most surface clays and 
probably shales but not for fire clays. The relation to 
lamination, fire cracks, and cooling strains must also not 
be overlooked. The type of disintegration may deter- 
mine the value of the C/B ratio. A disintegration ona 
laminar plane of weakness certainly would not be indi- 
cated by a saturation coefficient test. 

That the resistance to weathering of structural clay 
products as indicated by physical tests is definitely 
related to the thermal treatment of the ware seems evi- 
dent. The development of improved test methods and 
the application of proper thermal treatment, therefore, 
would be definite and necessary steps forward. 


V. Summary 
This discussion has been developed (1) to indicate 


the importance of thermal treatment in the production 
of structural clayware, (2) to present a condensed 
description of the thermal process, (3) to suggest some 
of the problems deserving of attention, and (4) in a few 
cases to indicate possible solutions to these problems. 
For further consideration, the subject may be treated 
as follows: (1) determination of proper thermal 
treatment to be applied, (2) determination of methods 
for applying this thermal treatment economically, and 
(3) determination and adoption of satisfactory test 
methods. 
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CIRCLE SYSTEM FOR MANUFACTURE OF BRICK AND TILE* 


By JoHN R. CLARK AND T. W. GARVE 


ABSTRACT 


The Circle system was developed in order to lessen the cost of manufacturing brick, 
building tile, or similar ware, and by mechanization as well as by a compact plant layout 
to minimize the amount of labor required. The essential features of design and opera- 
tion of the first plant of this unique type, recently completed for the Washington Brick 


Company at Muirkirk, Md., are described. 


|. Preparation of Material 

The preparation of the clay or shale has no bearing 
upon this system because the clay-preparing machinery 
is housed in a separate building outside of the circle. 
A belt conveyer of suitable light steel structure ordi- 
narily delivers the prepared clay or shale from the 
preparing plant to the center of the circle (Figs. 1 and 2). 

At this plant, located at Muirkirk, Md. (between 
Washington, D. C., and Baltimore, Md.), local soft 
clays are available, and a granulator and a set of conical 
rolls as well as a set of smooth rolls are used in their 
preparation. The clay is delivered by side dump cars 
into a hopper at both sides of the granulator. The ma- 
terials are forced down through the rolls by gravity. A 
pit under the smooth rolls holds the feed end of the 
conveyer which carries the clay to the circle. 


ll. Circle Design 
(1) Kiln and Hoods 


Sixteen permanent kiln bottoms are arranged in a 
complete circle, 140 feet in diameter in the central line 
of kilns (Fig. 3). Each kiln section measures 21 by 27 


* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, Ill., April 18, 1939 (Struc- 
tural Clay Products Division). Received May 3, 1939. 


feet and 6 inches from center to center of the partition 
at the center circle of the kilns. These kiln sections 
hold approximately 105,000 brick, set 33 brick or about 
12 feet high. 

Each kiln bottom is similar to a downdraft kiln of 
approved design, with parallel 9-inch flues and a con- 
necting flue in the center which leads to the circular 
main-draft flue. Each kiln-collecting flue has a damper 
in front of its entrance into the main circular flue; the 
circular main-draft flue has a damper slot between each 
two-kiln section. All dampers are flat and sloping and 
are operated by a transportable hoisting frame equipped 
with a suitable winch. The partition or end walls that 
separate the kiln sections are permanent, being slightly 
smaller in width and height than the inside measure- 
ments of the kiln hoods so that these hoods may pass 
over. The kiln hoods are the shape of an inverted U, 
with side walls on the inner and outer circle, and a flat 
arch top. There are two operating units, each contain- 
ing drying, preheating, firing, and cooling hoods. All 
of the hoods have outer steel shells and rigid top and 
side bracings to maintain the track gauge. The outer 
wheels are double-flanged, guiding the hoods around a 
circular rail; the inner wheels are flangeless, which per- 
mits some variation caused by steel fabrication or by 
expansion. 
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Fic. 1.—Clay conveyer outside the circle ascending to 
clear the roof. 


Fic. 2.—Clay conveyer frame over kiln roof extending 
to vertical receiving chute which centers on machine- 
room turntable. 
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Fic. 3.—Plan and elevation of kiln and turntable machine 
room; 
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incoming clay conveyer shown below. 
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Fic. 4.—Kiln-hood sand seal and projection seal; kiln-hood 
track and wheel. 


The drying hood is lightest in design and consists of 
a light-gauge outer steel shell and an inner shell of 
asbestos-cement plates with an intervening 3-inch 
space filled with diatomaceous earth. The ceiling is 
provided with numerous outlets to permit regulation. 

The preheating, firing, and cooling hoods are char- 
acterized by their insulating refractories, which are 
lightweight refractory brick secured to the steel hous- 
ing along the sides; the brick in the flat crown are 
suspended from a structural steel bracing by means of 
pipes, hooks, and rods.! 

The firing hood has 9-inch brick walls, and the other 
hoods have 4!/.-inch brick walls. The refractories at 
the crown of the hoods are easily inspected because no 
steel is used at the back. The firing hood is different 
in that a working platform is provided below the burners 
on each side of the hood. An adequate opening within 
the gusset plates of the hood-side bracing permits ob- 
servation through peepholes and passage for the ad- 
justment of the burners (see Fig. 1). 

Oil or powdered-coal burners are arranged above the 
brick setting within the upper part of the hoods ap- 
proximately 18 inches below the crown. The firing 
hood also carries the high-speed air fan, piping, and oil 


apparatus. Oil and electric connections are provided 
1J. D. McCullough and G. M. Frederick, ‘‘Use and 


Advantages of Insulating Firebrick in the Circle Sys- 
tem,” pp. 16-19, this issue 
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for any location of the firing hoods. The total weight 
and load of each firing hood is about 60 tons (120,000 
pounds) so that there is a load of 30,000 Ib. per wheel 
or 15,000 lb. per bearing. The wheel trucks, located 
within shallow, circular rail pits, are not visible. The 
preheating and cooling hoods are much alike except 
that the preheating is provided with an outlet on top 
in the center of the flat crown. 

Along the sides at the bottom, all hoods are provided 
with steel plates or side aprons dipping into a continu- 
ous sand trough. A recess in the kiln wall and a cor- 
responding projection of the hood refractories at the 


bottom act as an additional seal (Fig. 4). No refrac- 
Hood & 
Refractories 


Partition 


Fic. 5.—Side seals between kiln sections. 


tories are"used‘in the drying hoods or in the seal pro- 
jections at the bottom; the sand-seal aprons line up 
with those of the other hoods. 

The sealing between the ends of the hoods against 
the permanent partition walls is made by a string 
of brick attached to an H-steel beam in the rear; the 
upper ends of the H beams of the side seals are attached 
to standard rollers. The seals are easily rolled in and 
out the few inches needed to clear the partition while 
the hoods are being moved (Fig. 5). The top seal is 
made by filling the gap between the hoods and the top 
of the partition walls with sand. The preheating, fir- 
ing, and cooling hoods travel together and are coupled 
together by a suitable coupling on each side of each 
hood which permits room to operate the seals. 

The entire kiln bottom and all of the hoods are 
housed under a suitable building with its roof trusses 
reaching across the width of the kiln bottom and with 
its columns outside of the ring rails. The roof has a 
monitor which permits the escape of combustion gases. 


Ill. Machine Room 


The center of the stage is occupied by the machine 
room. The clay is delivered into the machine room from 
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Fic. 6.—Delivery end of clay conveyer with caster- 


equipped attached stationary chute and revolving receiv- 
ing hopper of machine room. 
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Fic. 7.—Center bearing of machine-room turntable. 
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Fic. § 
the preparation department by a belt conveyer to a pipe 
hopper (3 feet in diameter), into a screw feeder, and 
then into the combination brick machine (Figs. 2,3, and 
6). This feeder pipe (Fig. 6) also acts as a support for 
the clay conveyer frame. Inasmuch as the conveyer is 
fixed (the machine room turns around its center), the 
feeder pipe is provided at the bottom with a flange to 
which is bolted a series of casters which, in turn, stand 
with their rollers on a circular steel plate; the steel 
plate is mounted on the turntable. The machine room 
can thus rotate independently of the conveyer frame. 
Slight variations in the length of the conveyer frame 
from the center to the inner kiln building column, 
caused by expansion and contraction from heat and 
cold, cannot create any disturbance. 


(1940) 


)—Brick conveyer at delivery end and the setting. 


The turntable with its two main girders and cross 
beams was designed to carry safely more than sixty 
tons over its four wheels and eight ball bearings. The 
diameter of the ring rail measures 38 feet. All rails, 
including the kiln hood rails, weigh 60 pounds per yard 
and are bent true to their respective circles. 

The center bearing under the platform keeps this 
structure centered, but it carries no load (Fig. 7). Its 
stub shaft is made hollow and admits the water and 
steam lines. Three contact rings are attached to the 
lower castings of this bearing to admit electric power. 
Contact is made by brushes attached to and revolving 
with the turntable. 

Although it was demonstrated that the hoods as well 
as the center turntable could be moved by hand labor, 
suitable pulling devices have been installed. 
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The off-bearing belt or brick delivery conveyer 
(Fig. 8) extends from the end of the machine room into 
the kiln; its outer end is supported at midlength, 
which permits an up-and-down movement to accom- 
modate the setting. A jib crane handles this movement 
and also the shifts of the conveyer back to clear the 
inner building columns when the turntable is revolving 
to the next kiln section. The vertical boom to this jib 
crane is attached to the end of the platform. The tail 
end of the conveyer frame is handled by a small hoist 
suspended from a curved monorail inside the machine 
room so that the conveyer will come to rest on one 
side of the auger machine while a turn of 180 degrees 
is made by the machine-room platform. 


IV. Operation 


The green brick are automatically pushed from the 
cutter on to the off-bearing belt, which takes them, 
properly spaced (owing to the greater belt speed), di- 
rectly into the kiln. The machine-room platform is 
turned at intervals to keep in step with the progress of 
the setting. The setters or hackers are lined up in the 
kiln along one side of the belt (see Fig. 9). The setting 
of each kiln is done in three “‘spells,”’ and eleven courses 
high are set for each spell. The drying hood is placed 
over each spell during the drying period. 

The spells are made alternately for each unit. The 
time of drying is synchronized with the time of firing. 
Every third day the preheating, firing, and cooling 
hoods are moved one kiln section ahead so that the 
preheating hood covers the former drying kiln. 

The firing is done with heavy bunker C oil with twelve 
burners to the firing hood. The fuel is introduced over 
the top of the setting with a space of about three feet 
between the bottom of the crown and the top of the 
setting. The combustion gases, after their passage 
down through the ware and kiln bottom, are pulled out 
by a fan and pushed into the adjacent preheater kiln 


from below. Here they preheat the ware and escape 
through an opening in the crown and out to the atmos- 
phere through the monitor of the roof. 

The combustion gases may be split and used for 
preheating as well as for drying within the same firing 
unit. The heat from the cooling kiln of one unit is used 
to dry the brick in the drying hood of the other unit 
and vice versa. 

This system is flexible, and changes may be made 
during the operation one way or the other by the ma- 
nipulation of a few dampers. A well-insulated cen- 
trifugal fan with well-insulated ducts of special high- 
temperature alloy is used for the combustion gases. The 
drying fans are the usual centrifugal type, and they are 
mounted on transportable trucks so that they may be 
connected easily and quickly. 

After the brick are once set from the belt into the 
kiln, they are not touched again until they are ready 
for shipment. Although this layout lends itself well 
to the installation of unloading devices, brick are 
hacked directly into the kiln, which is a simple and 
cheap procedure for single handling. The sixteen-kiln 
sections provide ample storage, and there is no need for 
second handling for loading; the trucks drive directly 
into the kiln. 

The labor requirements for the operation of this 
system are simple; the work of fifteen men is required 
to make 70,000 brick per day. 

The fuel required to fire a kiln of 105,000 brick is held 
to a minimum because of such practices as preheating 
the next kiln to be fired with the exhaust gases from the 
kiln under fire; the constant use of the firing kiln 
except while it is being moved; the use of lightweight 
insulating refractories; and the short firing time of 60 
to 72 hours because of these advantages. 


CIRCLE SYSTEM 
MUuIRKIRK, MARYLAND 


USE AND ADVANTAGES OF INSULATING FIREBRICK IN THE CIRCLE SYSTEM* 


By J. D. McCuLLouGu and G. M. FREDERICK 


ABSTRACT 


The characteristics of insulating firebrick and the method of using them in the walls 
and arches of the hoods in the Circle system of a brick or tile plant are discussed. 


|. Introduction 

The success of the Circle system depends largely 
on the satisfactory performance of its movable hoods. 
To appreciate fully their performance, the size of the 
structures should be considered. Each hood is a fan- 
shaped segment of a ring, approximately 32 and 23 
feet, respectively, along the outer and inner ares. They 
are about 23 feet wide inside the steel casing and 
approximately 16 feet high from the center line of 

* Presented at the Forty-First Annual Meeting, Ameri- 


can Ceramic Society, Chicago, IIl., April 18, 1939 (Struc- 
tural Clay Products Division). Received May 3, 1939. 


wheels to the cross members of the roof. This size 
permits 105,000 brick to be set in a single kiln section. 

Insulating firebrick are highly porous brick, made of 
a refractory material, and they can withstand direct 
exposure to furnace gases. The high porosity provides 
a low thermal conductivity and light weight. Their 
use in the ceramic industry has been growing steadily 
because of their inherent insulating properties and low 
heat storage. These brick have been used in the linings 
of periodic kilns to fire such products as red brick, tank 
blocks, abrasives, porcelain insulators, and pottery as 
well as in continuous enameling kilns and tunnel kilns 
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Fic. 1.—Relation of heat flow to weight of brick. A, 
firebrick at 7.5 lb. per 9-in. straight; B, insulating fire- 
brick at 3.0 Ib. per 9-in. straight; C, insulating firebrick 
at 2.25 lb. per 9-in. straight; D, insulating firebrick at 
1.75 lb. per 9-in. straight. 


for firebrick. The use of insulating firebrick in periodic 
kilns for firebrick production has been accepted as 
sound practice for several years in England and has 
been described by Allen! and others. A precedent had 
therefore been established for using insulating firebrick 
in ceramic work, but no previous installations had pre- 
sented the problem of movable structures which are used 
in the Circle system. 


Il. Effect of Refractory Weight 

The use of insulating firebrick in the linings obviously 
simplified the physical problem of moving the huge 
hoods. Inasmuch as standard 9-inch straight firebrick 
weigh about 7.5 lb. each and some insulating firebrick 
weigh as little as 1.75 lb. each, the firebrick, for the 
same thickness, would weigh 7.5 divided by 1.75 or 4.28 
times as much as the lighter brick. Supplementary 
insulation, furthermore, must be added to the heavier 
brick to give it a heat flow comparable to the insulating 
firebrick so that, on the basis of the same heat flow, the 
disproportion of weights becomes even greater. 

The total weight of the insulating firebrick, mortar, 
and arch supports for one set of preheating, firing, and 
cooling hoods, as they were finally designed, was only 
46 tons. The weight of an alternate construction of 
firebrick plus supplementary insulation to give the 
same heat flow, including mortar and arch supports, 
would have been 183 tons. 


1H. V. Allen, ‘‘Hot-Face Insulation,” Trans. Ceram. Soc. 
[England], 35 [10] 437-68 (1936); Ceram. Abs., 17 [1] 
19 (1938). 
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Fic. 2.—Relation of heat storage to weight of brick. 
A, firebrick at 7.5 lb. per 9-in. straight; B, insulating 
firebrick at 3.0 lb. per 9-in. straight; C, insulating fire- 
brick at 2.25 lb. per 9-in. straight; D, insulating firebrick 
at 1.75 lb. per 9-in. straight. 


A set of three hoods which moves as a unit is used for 
illustration. Because of the weight, the walls were only 
9 inches thick in the firing hoods and 4!/2 inches in the 
preheating and cooling hoods. This is a marked de- 
parture from periodic kiln walls, which frequently are 
30 or more inches thick. 

Inasmuch as the weight of insulating firebrick varies 
from about 30 to 70 Ib. per cubic foot, the weight dif- 
ference had an important effect upon the brick selected 
for use. About 39,000 brick were used in one set of 
preheating, firing, and cooling hoods. A difference of 
one pound in the weight of each brick is a difference 
of 19'/, tons in the total weight of the set. 

The emphasis on light weight, fortunately, also 
resulted in obtaining high insulating characteristics. 
The thermal conductivity of brick with the usual alu- 
mina-silica ratios found in fire clays will vary closely 
in proportion to their weight, providing the sizes and 
structures of pores are comparable. This effect is 
shown by Fig. 1 in which the heat flow through 4'/, 
and 9 inches of four brick of different weights is plotted 
against the hot face temperature; e.g., for any given 
temperature, the amount of heat conducted through the 
wall increases with the weight of the brick. 

The efficient operation of the kilns is also aided by 
the low heat storage of the lightweight insulating fire- 
brick. Inasmuch as heat storage is equal to the 
weight times the mean temperature rise times the 
specific heat, the lower the weight of the brick the lower 
will be the heat storage. Figure 2 shows the heat 
storage of the brick and the wall thicknesses whose heat 
flows are givenin Fig. 1. Low heat storage is important 
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because the heat goes directly to the ware, where it is 
usefully employed rather than being absorbed by the 
kiln lining where it does the least amount of good. A 
low heat storage allows the kiln lining to heat up and 
cool off rapidly and makes it responsive to temperature 
control. 


Ill. Temperature and Spalling Conditions 

The resistance to spalling and the ability to with- 
stand service temperatures without shrinkage are also 
necessary characteristics of refractories used in the 
hoods. The service in the preheating hood is rather 
moderate with maximum temperatures of 1000°F. 
The temperature in the firing hood, however, at times 
reaches 2000°F. or more in the combustion zone between 
the top of the ware and the flat arch, whereas it is at a 
maximum of 1000° at the beginning of the run. In the 
cooling hood, the temperatures vary from 1800° down 
to about 100°. This hood is subjected to certain 
thermal shocks because of the forced cooling of the 
ware. 

This periodic fluctuation in temperature every three 
days obviously necessitates the use of a brick with a 
high resistance to spalling caused by thermal shock. 
That there is a wide variation in spalling resistance of 
various types of insulating firebrick has been demon- 
strated by Leun.? Laboratory tests and service results 
were taken into consideration in evaluating the spall- 
ing resistance of refractories considered for the hoods. 


IV. Refractories Used 


From the standpoint of weight, thermal conduc- 
tivity, and heat storage, as light an insulating firebrick 
as could be obtained was necessary, which would also 
be suitable for the temperatures and spalling con- 
ditions to be met. A range of selection was possible, 
inasmuch as insulating firebrick are available in several 
temperature groups ranging from service temperature 
limits of 2000° to 2800°F. 

For the preheating and cooling hoods, an insulating 
firebrick suitable for 2000°F. was used, each with an 
average weight of 1.75 lb. 

The same type of insulating firebrick was used for 
the firing hood in the lower 10 feet of the walls. — Insu- 
lating firebrick, with a temperature range to 2600°F. 
and an average weight of 2.25 lb. each, were installed 
in the upper 5 feet of the walls and in the arch. The 
extra temperature margin furnished by this brick was 
provided to take care of unusual temperatures which 
might at times be attained in the combustion section 
of the kiln and because of the proximity of the arch to 
the oil burners. 

The heat flow and heat storages of the 2000° and 
2600°F. brick are those of D and C, respectively, in 
Figs. 1 and 2. 

V. Wall Construction 

A wall construction was used which permitted a 

wall, anchored sectionally, to be built from standard 


2A. V. Leun, “Insulating Refractory Brick,” Ind. 
Heating, 4 [6] 464-70 (1937); Ceram. Abs., 16 [9] 276 
(1937). 


—p shapes of insulating firebrick 
~ laid in an air-setting high- 
temperature mortar. Figure 3 
shows a typical section through 
this type of construction, 
Anchoring was provided by 
means of 1/,-inch rods_ bent 
into a flat-bottomed U shape 
with one leg slightly longer 
than the other. The longer leg 
fits into a socket against the 
casing and the shorter leg is 
driven into the brick. The 
anchor, or hook bolt, moves 
vertically with the wall for 
upward expansion and pivots 
slightly for lateral expansion. 
ud From 10 to 15% of the brick 
4 are anchored, and the bond be- 
tween the brick, which is 
developed by the air-setting 

Fic. 3.—Method mortar, holds the unanchored 
of supporting and 
anchoring walls. brick in place. 

The unusual feature of this 
construction is the manner in which one leg of the 
anchor is driven directly into an undrilled brick. This 
is possible only because of the highly porous nature 
of the insulating firebrick. 

This type of construction lends itself either to a 
high monolithic wall cr to a sectional wall. For the 
hoods of the Circle system, the brick were laid up in 
panels to minimize stresses which might be set up 
during the movement of the kilns. Structural angles 
to carry the brick were welded to the casing 5 and 10 
feet above the bottom of the hood. A slot was burned 
from the toe to the heel of the angles every 18 inches to 
prevent warping of these angles because of the dif- 
ference in expansion on the hot toe of the outstanding 
leg and the heel of the angle in contact with the cooler 
casing. The use of alloy steel was unnecessary because 
of the conduction of heat from the hot toe of the out- 
standing ledge angle to the casing. Mild steel was 
therefore used in the structural angles and also in the 
hook bolts. 

The lower course of brick of each panel was fitted 
over its supporting angle so that the angle was pro- 
tected against radiant heat. An expansion space was 
left under each angle to permit vertical expansion of 
the section immediately below it (Fig. 3). 

Vertical expansion joints to allow for horizontal 
expansion were located approximately on 5-foot centers, 
the joints being labyrinthed so that in the plan view 
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they appeared as a ship-lap construction. The laby- 
rinth type of joint prevented direct radiant heat from 
striking the casing. 

The necessary shaping of the brick to fit over the 
supporting angles and to conform to the labyrinthed- 
expansion joints was done in the field by the masons, 
inasmuch as the insulating firebrick are easily sawed. 


Vi. Arch Construction 


The design and operation of the hoods required a 
suspended arch rather than a sprung-arch design. 
The main support for such an arch was provided by 
the overhead radial cross members which tie the sides 
of the hoods together. The span between these mem- 
bers varies with the distance from the inner side of the 
hood because of the segmental, annular shape. The 
problem was thus presented of designing from stand- 
ard shapes a simple suspended arch for a fan-shaped 
roof. 

The design adopted was to string insulating fire- 
brick on rods, which in turn were supported by hangers 
from pipes carried by the cross members of the hoods. 
A typical arrangement is shown in Fig. 4. Before 
deciding upon this arrangement, several alternates 
were considered in which the direction of the rods was 
radial. It was definitely determined, however, that 
although there would be some savings in supports, 
such arrangements required more special shapes and 
more care in assembly than the design ultimately 
selected. 

In the arrangement decided upon, the rods were 
run parallel to the sides of the hoods. At each cross- 
member, the direction was changed to conform to the 
curvature of the structure, and the end brick of each 


unit were adjusted to this change by varying the thick- 
ness of joints between the brick. The number of brick 
between cross members naturally increased with the 
span. Additional support was provided for longer 
spans as required. 

The weight of the rods, hangers, and pipes was 
about 3.5 Ib. per sq. ft. for the 4'/2-inch arches and 
5.5 lb. per sq. ft. for the 9-inch arches. Inasmuch as 
heavy firebrick arches require 7 to 14 Ib. per sq. ft. of 
castings or other supporting means, the use of insulat- 
ing firebrick helped to reduce weight, not only by re- 
placing a heavier material but by allowing the use of 
lighter supporting steel. 


Vil. Conclusions 

The chief conclusions to be drawn from this installa- 
tion may be summarized as follows: (1) The use of 
insulating firebrick has become accepted practice in 
the ceramic field; (2) inasmuch as low heat storage 
and low thermal conductivity are a function of weight, 
the lightest lining and the best thermal efficiency are 
obtained by stressing this feature; (3) other proper- 
ties, such as temperature limits and spalling resistance, 
should be investigated when insulating firebrick are 
selected for a specific application; (4) the porous 
nature of insulating firebrick, which allows them to 
be cut and drilled easily, renders them adaptable to 
special types of constructions designed around the use 
of standard shapes; and (5) the light weight of insulat- 
ing firebrick results not only in a direct weight savings 
by displacing a heavier material but also indirectly 
by the reduction of the weight of supports. 
THE BABCOCK AND WILCOX COMPANY 
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PROGRESS REPORT ON THE IMPROVEMENT OF CLAY FLUE LINERS* 


By Paut E. Cox anp H. Forp MUECKE 


ABSTRACT 


The behavior of four factory-produced sets of liners under thermal-shock resistance 


tests was studied under conditions similar to those found in residence chimneys. 
cracked during the first cycle of thermal-shock treatment. 


These 
A large number of labora- 


tory flue liners, 5 by 8 by 20 inches in size, were produced from thirty-three mixtures. 
An auger machine was used. The mixtures included the clays used by the manufactur- 
ers with admixtures of various grogs, talc, and fire sand, the latter being a silicon- 


carbide product. 
designed furnace. 


The liners were tested for thermal-shock resistance in a specially 
Liners in which flint-clay grog was used and those with fire sand 


proved to have the greatest resistance to checking and cracking. 


I. Introduction 
Clay flue liners, specified by building codes and re- 
garded as adequate protection against sparks passing 
through faulty mortar joints in house chimneys, are 
usually produced by sewer-pipe manufacturers. Mor- 


* Presented at the Forty-First Annual Meeting, Ameri- 
can Ceramic Society, Chicago, Ill., April 18, 1939 (Struc- 
tural Clay Products Division). Received April 24, 1939. 
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gan has studied the fundamentals of the effect of ther- 
mal shock on flue liners.!| Chimney-flue liners, after 
one or two chimney fires, are usually only pieces of 
liners in place in the chimney, and therefore they are 
not what the building codes have specified. 


W. R. Morgan, ‘Effect of Thermal Shock on Clay 
a Univ. of Ill. Eng. Expt. Sta. Bull., No. 229 
1931). 
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3 ll. Experimental Work 

Tile, 5 by 8 by 20 inches, were made in an auger ma- 

: chine, with a unit to bring the clay from the auger to 
A the die. This unit was unusual because it was wider 

near the die than at the auger. 

Thirty-three experimental mixes were made to de- 
termine the possibilities of several types of clay grog, 
talc, and flint clay. The liners were fired in a round 
downdraft kiln, 5 by 4 feet, with oil as the fuel. 

Figure 1 shows the special furnace and chimney de- 
vice used to test the chimney liners. Dry-pressed 
firebrick were used in the furnace parts. The chimneys 
were made from lightweight refractory brick, and the 
front of the chimney section was covered by removable 
iron-framed slabs of lightweight refractory brick. 

Base-metal thermocouples, seven to each chimney, 
were placed at regular intervals from the top to the 
bottom of each chimney. 

Compressed air at 80 pounds was used as a forced 
draft, supplied through a !/s-inch pipe outlet, and an 
oil line of the same size supplied fuel oil. Each chim- 
ney had a firebox in which a weighed amount of coke 
was burned with the air blast and oil. Soot coatings 
were built up in the liners by the oil, and a chimney 
fire condition was created by rapid combustion of the 
coke by the use of high-pressure air. This air was also 
used to cool the chimney. 

Cracking invariably was heard during the rapid 
heating but not during the cooling. 


ig Ill. Results 


The mixtures that gave promise of being satisfactory 
were those made with raw flint-clay grog and those with 
silicon-carbide fire sand. Flint-clay grog is known to 
resist spalling. Silicon carbide is also excellent ma- 
terial to resist thermal shock in kiln furniture and 
similar wear. 


IV. Cost of Silicon-Carbide Fire Sand 
2 Coarse crude fire sand was quoted at $50.00 a ton 
f.o.b. at point of origin. Because sewer-pipe plants use 
dry pans, the prepared material was unnecessary. A 
ni 40% fire sand and 60% flue-liner clay mixture was 
4 found to be reasonably workable. An increase in the 
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amount of fire sand is not advisable because the mix- 
ture would lack plasticity and could not be handled in 
a sewer-pipe plant. 

Lumps of the brittle unprocessed fire sand and the 
clay are placed directly into the pans. 

The use of fire sand would increase the cost of a flue- 
liner unit, 9 by 13!/2 inches, about $1.50. 


V. Test of Commercial Fire-Sand Flue Liners 

Forty flue liners, 9 by 14 inches, were made under 
standard conditions using 40% fire sand and 60% of the 
usual flue-liner mix employed by the plant. The flue- 
liner mix contained an undetermined amount of rather 
fine grog made from rings and waste. The clay was a 
mixture of some red-firing surface clay and a buff-firing 
clay, richer in carbon and sulfur than is desirable. Be- 
cause this clay is difficult to oxidize, the firing was 
handled carefully, although no special precautions were 
necessary because fire sand was used. Cone 5 was the 
maturing point of the kiln, 

There was difficulty at the die in cutting the liners 
from the column. The coarse fire-sand grog caused the 
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cut to tear. Some mechanical device will be necessary 
to cut the liners sharply because a wire will not do this. 

These commercial liners were delivered to the labora- 
tory and were tested in a special fireplace and chimney, 
built like a house-heating, coal-burning grate and 
chimney (Fig. 2). 

The removable fronts of the smaller test chimneys 
were used to close the larger chimney. Base metal 
couples were placed through the joints of the chimney 
liners so that the couples were in the center of the gas 
path. The same pyrometers were used to record the 
temperatures. 

A “‘blower,”’ a sheet metal device which covered the 
fireplace opening from the lintel down to the top of the 
grate, was used to hasten the heating of the chimney. 

Tests were run to simulate conditions of house-warm- 
ing as well as those of mild and cold days. Soot was 
built up on the liners and burned out like a chimney 
fire. 

The differences between commercial liners and the 
fire sand-clay liners are shown in Fig. 3. Liner No. 5 
was well shattered after three cycles. Cracks always 
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start at the hottest point, and the pattern that results 
from a few chimney fires is shown. Liner No. 4 had 
one small crack at the bottom, a thin, hairline type, 
which came during the ninth chimney-fire treatment. 
The ragged edge at the top of this liner indicates the 
cutting difficulties at the sewer-pipe press. 
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Figure 4 shows thermal-shock curves given to the 
fire-sand liners compared with liners from the stack 
piles of manufacturers and from the stock of a local 
building supply dealer. 


Iowa STATE COLLEGE 
Ames, Iowa 


CERAMIC HISTORY 


GENUINE PENNSYLVANIA GERMAN WARE* 
Powder Valley Men Who Produce This Ware 


Handicrafts come and go, styles and costumes change, 
and so do people. . . but Stahl pottery ware goes on and on. 

Among the more accomplished of the handicraft trades 
in Berks and Lehigh counties, from the beginning of the 
17th century until late in the 1880’s, was the industry of 
Pennsylvania German pottery making. 


Thomas Stahl 


The advent of the machine age and the vast ceramic 
industries changed the picture. The Pennsylvania Ger- 
man potters closed their doors and, for the most part, 
returned to the fields, and by 1896, throughout this 
entire area, only a handful of potters could be found. 

Today there are reputedly only two brothers left who 
make the genuine Pennsylvania German pottery in the 
United States. Thomas and Isaac Stahl, who claim the 
honor, maintain their old-fashioned, true German pottery 
establishment in the Powder Mill Valley, about twelve 
miles south of Allentown at the Berks and Lehigh border 
lines. 

They are the last of the tradesmen in their line, and to 
their outmoded, hand-built, hand-maintained shop in 
the wilds of the Valley come students of art, professors 
of distinguished colleges, and writers from every state and 
section of America, to see pottery made as it was centuries 
ago. 

Little Machinery 

One will not find any of the elaborate machines, com- 
plicated instruments, or tested material on their premises. 
They are proud that they know the business of pottery 
making from the digging of the clay to the building of the 
kiln. 

They are proud that they merely use their hands for 
the testing of the clay, that they can tell by the color of 
the flames the exact heat of the kiln, that they need no 
impressive looking instruments to know when they have 
their art ‘‘centered.”’ 

Above all, they are proud that their establishment lies 


* From the Reading Eagle, June 18, 1939. 


Isaac Stahl 


back ‘‘in the sticks’’ and that, rather than streamlined 
salesrooms and methods of distributing their merchandise, 
the world beats the proverbial path to their door. 

Thomas and Isaac Stahl are members of a long line of 
Stahls, all of whom at some time have excelled in handi- 
craft work of one type or another. They were two of 
five sons of the late Charles Stahl, veteran pottery maker 
of the Valley. From their father, the boys, together with 
James, an older brother, now living retired, learned the 
simple art of molding and modeling fine clay into exquisite 
pieces of beauty. He taught them the intricate basis 
of kicking the potter’s wheel, while their long slender white 
hands turned out the time-loved sgraffito plates. 

Charles Stahl learned the trade when a lad of fifteen, and 
when he was twenty years old he built his own shop and 
kiln to become the pioneer potter of Powder Valley, operat- 
ing the wheel for an unbroken period of forty-eight years. 

His three sons continued operating their father’s shop 
after his death until, in 1896, they were forced to quit 
when the tastes of the American people swung from hand- 
made articles to the perfections turned out by machines. 
The boys were sorry to give up their trade, and often, in 
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Two bowls with applied decoration and a ‘’penny bank,’’ all made at the Fritztown Schutter Pottery. 


the intervening years when they were working on the 
machines that had crowded them from their much loved 
work, they vowed that they would return to it if they could. 


Decide to Revive Art 

From 1920 until 1932, only one active Pennsylvania 
potter was left in the United States, although the Stahls 
did not realize that their former pro- 
fession was becoming extinct. Late 
in 1932, when the last potter died, 
newspapers carried stories that at last 
the art was lost. The Stahl brothers, 
reading the items, decided they would 
revive the work for what time they 
could. 

Early in the spring of 1933, they 
drew the plans for building the shop, 
and they built on paper their version 
of amodern kiln. They built the other 
equipment necessary for the modeling 
and molding of the clay. 

One year later, the brothers fired 
their first kiln, and the art which was 
feared extinct was again an industry. 
By this time the taste of America had 
swung back to the love of handmade 
articles, and the brothers have experi- 
enced no trouble in selling their ware. 

During the six years of operation 
since the revival of the art, they have 
kept a register for all their visitors to 
sign when they come to the shop. 
Isaac proudly displays the register book 
containing names from every important 
city and all states of the union. He 
gleefully points out registrations from 
Scotland, Germany, England, and 
other foreign countries. 

They dig their own clay and test it 
by the feel of the substance between 
their fingers. At present the clay being used is dug at 
Layfield, although the brothers do not long tap one re- 
source. As their desire for color changes in the industry, 
so they change their location for securing the raw material. 

After finding a suitable location of clay, the brothers 
proceed to fill their cellar, usually bringing in from six to 
eight tons at a time. 


Separate Workbenches 
Each of the potters has his own workbench and wheel. 
Each makes his own articles and engraves his name and 
date upon them. The only difference in the work is that 
Thomas still kicks his wheel to turn it while Isaac runs 
his by motor, though he, too, knows the ins and outs of 
wheel-kicking. 
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Keep Own Hours 


The brothers are never on an eight-hour day schedule. 
They work as long as they feel like it. Their longest day 
arrives when the pottery is to be fired, occurring about 
once every month. On that morning, Thomas arises at 
3:30 and starts the fire in the four furnace holes of the kiln. 


A finely marked ‘deep dish” from the Griesemer Pottery at Hereford. 


The kiln is heated very slowly at first with a “soaking 
fire,’ allowing the clay to become gradually and evenly 
warm. The slow heat or soaking fire is arranged by the 
use of heavy wood, and when the time comes for a hotter 
flame they use what they term ‘‘number two wood,” a 
smaller and lighter fuel.. For the finishing touch on soft 
glazed pottery, a ‘“‘number three split wood’’ is tossed on. 
When a hard glaze is desired on the articles, it is necessary 
to have a more intense flame and higher temperature, and 
stacks of kindling serve the purpose. 

Not until 4:00 in the afternoon is the fire allowed to go 
out, and even then they are not through. They must 
guard the oven so that it does not cool too rapidly. 
On the following day, the pottery is taken from the 
kiln and placed on the shelves of their little shop. 
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Practically all of the more expensive types of pottery 
made by the brothers are ‘‘custom built’’ or made to speci- 
fications. The customer tells the brothers just what he 
would like in the way of a ring vase, one of the most beauti- 
ful of their creations, the color, the decorations, and where 
it will stand when completed, so that they may build 
color harmony into it. The Scraffito plates and huge 
jugs, all artistically decorated, are also among the more 
favored pieces. 


The Future 


Whether the handicraft will die with the Stahl brothers 
is uncertain. As yet no other former potter has stepped 
forward to say that he also knows of the art. And the 
children of the Stahl brothers are not interested in the 
work. 


Editor's Note 

Mrs. C. Naaman Keyser, Brookcroft Plymouth Meeting, 
Pa., is reproducing Pennsylvania German Pottery. A let- 
ter from her dated November 13, 1939, reads in part as 
follows: 


My dear Mr. Purdy: 

The Pennsylvania German decorated pottery is made of 
native red clay, decorated in two ways, viz., by white 
slip overlaid, in the manner of decorating a cake, or by 
painting the entire piece with white slip and digging the de- 
sign through the slip; the first is called slipware; the 
second, sgraffito. The only other color used is green made 
by copper oxide. The traditional designs are tulips (from 
which the ware derives its name, tulip ware), fauns, dog- 
wood, figures depicting the life of the times, such as General 


Jackson on horse, Continental soldiers, deer hunts, and the 
like. 

Many of the designs have religious meanings, such as 
“the pearl without price within the heart feeding on lilies”’ 
(tulips) or ‘‘the cornerstone of the building that failed.” 

This ware was used in nearly all the American colonies 
immediately before and after the Revolution as a protest 
against things British. The Pennsylvania Germans, 
however, brought their own designs with them and con- 
tinued making their ware from the earliest years until 
1892. At the present time, there is one old pottery, that of 
Thomas and Isaac Stahl. These brothers make an occa- 
sional decorated piece and follow all the traditional 
methods, using unwashed clay, wood firing, galena glaze, 
and so on. 

I fire with coal oil and use a white lead glaze or a pre- 
pared red lead glaze to replace galena. I also make a 
polychrome plate, using a native red clay base, a native 
black clay slip, and many colored engobes. These are 
handsome, and they are also traditional, but the old ones 
are very, very rare. 

I now have an exhibit at Andover Inn, Butler Pike and 
Ridge Pike, and I have exhibited in the Pennsylvania 
Museum, where I spoke on Pennsylvania German pot- 
tery. A piece of my pottery was also exhibited at the 
New York World’s Fair in the Pennsylvania Building. 

Arthur D. Graeff, who told you of my pottery, is the 
authority of this district on things Pennsylvania German. 
Guy Reinert of Boyertown is writing a book, after a life 
study of Pennsylvania German pottery and eighteen 
months abroad, tracking down the traditional designs. 

—Mrs. C. NAAMAN KEYSER 


HISTORY OF THE PENNSYLVANIA GERMAN POTTERIES OF BERKS COUNTY * 


By Guy F. REINERT 


Editor's Introduction 

Guy F. Reinert, Instructor of Industrial Arts in the 
Boyertown High School, is soon to publish a book on the 
Pennsylvania German Potters of Southeastern Penn- 
sylvania. In the five years he has spent gathering data, 
he has come across many potters whose names have been 
forgotten and of whose work only a few samples remain. 
The notes on these potteries, together with the names on 
the Tax Roll, represent the roster of those potters who 
once worked in Berks County. 


John G. Glaes Pottery 

The founder of this pottery in Passmore was a familiar 
figure in lower Berks County and was well known for his 
discussions on politics and science. In addition to operat- 
ing the pottery, he carried on the business of surveyor and 
scrivener. He was also adept at writing doggerel. The 
neighborhood in which the pottery was located was 
formerly known as Locust Corner; later, when a post 
office was established, the name was changed to Passmore, 
and Glaes became the first postmaster. 

Glaes learned potting from his father, Sebastian Glaes, 
who operated a pottery at Freystown, Berks County, 
now known as Freys Schoolhouse. John Glaes was operat- 
ing his own pottery for some years previous to 1870. The 
pottery operated four potter’s wheels. 

Among the potters employed here were David Huber, 
John Frey, Nathan Reigner, and Edwin Fox. Fox was 
reputed to be the best pie-dish maker in that section. 
Among the potters who served their apprenticeship in 
the Glaes Pottery were Frank F. Huber, now cashier of 
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the Pennsburg National Bank, and Albert H. Fox, son 
of Edwin Fox. Henry Schoch also worked for Glaes as 
a potter, receiving eight cents an hour for his labor, and 
out of this he had to pay his own board and lodging. 

The clay for the pottery was dug from the meadow on 
the farm on which the pottery was located. The area in 
which the pottery was sold extended to Pottstown, Read- 
ing, Allentown, Pennsburg, and Green Lane. With the 
death of Glaes in 1911, the pottery ceased to operate. 
The potter’s wheel used by John Glaes is now owned by 
the Berks County Historical Society. 

Griesemer Potteries 

Leonard Griesemer owned and operated the first Griese- 
mer pottery at Hereford. He died in 1821 and was suc- 
ceeded by his grandson, Gabriel G. Griesemer, who 
operated the pottery until 1865, when it was destroyed by 
fire. The pottery made the usual line of red earthenware 
and roofing tile. Jacob Griesemer, son of Leonard, also 
operated a pottery until 1850 on the farm adjoining that 
of his father. During the latter years, Jacob Frederick 
operated this pottery. 

Abraham Glaes Pottery 

This pottery at Freystown ceased operations in 1867. 
John Glaes learned potting here from his father. The 
glaze mill they used lies buried on the lawn. The farm 
is now owned by Jonathan Schoch, who worked as a potter 
in the John Glaes pottery. 

George Frey Pottery 

This pottery at Freystown was situated on the farm 
adjoining the Abraham Glaes pottery. It ceased opera- 
tions about 1872. John Frey, the son of George Frey, 
learned potting here. 
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John George Buehler Pottery 

John George Biiehler was born in Schwarzwald Kreis, 
oberamt Sulz, Wiirttemberg, Germany, in June, 1812. 
He came to the United States on May 1, 1842, after re- 
peated urgings on the part of a cousin in Philadelphia. 
Owing to the long voyage, which used up his surplus funds, 
he applied to his cousin for assistance. At first the cousin 
refused him, then gave him five dollars, but he took his 
trunk and contents as security. 

Biiehler started on foot from Philadelphia, seeking 
employment as a potter. He walked to Reading, visiting 
all the potteries on his way north, but he was unsuccessful 
in securing work. He then traveled to Bernville, visiting 
the potteries in the neighborhood, thence to Mohrsville, 
and thence to Shoemakersville, but he was still unable to 
secure work. 

He started back to Reading by way of Leesport, where 
he stopped to rest on the hill across the river overlooking 
Leesport. While sitting there reading his German prayer 
book, he was approached by a woman of the neighborhood 
who spoke to him. Not having heard her approach he was 
frightened and looked up. She noticed that he had been 
weeping and she inquired what the trouble was. He told 
her that he was out of work, he was homesick for Germany, 
and he wished to earn money to return to his homeland. 
She informed him that a man was needed in Leesport to 
dig a celler for a large house. He immediately went there 
and got work at twenty-five cents a day and board. 

When this work was completed, he started digging the 
cellar of what is now the Leesport Hotel. While he was 
at this work, two men, Deturk and Hollenbach by name, 
offered to set him up in the pottery business. He built 
the pottery in a log house. The kiln stood in the front 
yard and the clay, easily dug, was found in the swamp in 
the rear of the pottery. Later, the canal was built which 
passed in the front of his yard, and the blast furnace was 
built directly across the canal. 

For the first six years, Biiehler worked for wages for 
Deturk and Hollenbach, allowing part of his wages to 
remain in the business. At the end of this period, he 
found it necessary to take over the pottery to save his 
investment in it. 

He never had any apprentices or journeymen helpers. 
His work, of which there are a number of pieces remaining, 
was characterized by fine modeling and unusually fine 
glazing. In addition to the usual household earthenware, 
he also made roofing tile. He delivered the pottery by 
horse and wagon, not only in Leesport, but to Shoemakers- 
ville, Hamburg, Pottsville, and Reading. He worked in 
his pottery up to within forty-eight hours of his death 
in May, 1887, at the age of seventy-five years. His 
kiln was set, ready to fire, when he was taken sick, and 
it had to be fired by another potter. 


John Dry Pottery 

This pottery at Dryville, Rockland Township, was 
previously known as the Melcher Pottery. John Dry 
(1785-1870) learned the trade of potting from Melcher, 
taking over and operating the pottery in his own name in 
1804, when he was nineteen years of age. Three sons of 
Dry, Daniel (1811-1872), Nathaniel (1842-1864), and 
Lewis (1843-1932), learned potting here. Nathaniel, the 
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most artistic of the sons, did all of the decorating of the 
plates. Large plates were often decorated by writing the 
names of individuals, such as Nancy, Mary, etc., across 
the plate with the slip cup. To identify their ware, the 
Drys used a ‘‘D,”’ also ‘“‘D Dry,” impressed on the newly 
made ware with a wooden stamp. 

The pottery made the usual earthenware common to 
potteries as well as whistles, dated plates, smoke pipes, 
and toys. Clay pipes sold for twenty cents a dozen. The 
brass molds used in making the clay pipes are now in the 
State Museum in Harrisburg. 

On May 14, 1810, John Dry sold to Daniel Levan of 
Oley ‘‘two tracts of land (a part of the farm on which the 
pottery was located), excepting and reserving nevertheless 
free rights, liberty, and privilege of digging and hauling 
away potter’s clay or earth from and off the said tracts for 
the use of the said John Dry, but not for his heirs or as- 
signs, for the space of twelve years, provided he, the said 
John Dry, shall make level at least once in every year by 
filling up the openings he shall make, with the adjoining 
ground, excepting likewise the free right, liberty, and 
privilege of the said John Dry, his heirs and assigns to 
pass and repass at all times hereafter with carts, wagons, 
and horses or otherwise through the said tract, keeping 
one road only for the purpose of hauling potter’s clay or 
potter’s earth from an adjoining tract of land.’’ The 
Dry pottery ceased to operate about 1880. 


John G. Specht Pottery 

John G. Specht learned potting in Baden, Germany, 
where he was born in 1827. Hecame to the United States 
in 1852. From 1852 to 1858, he worked as a potter in 
various parts of the United Statesand Canada. Hesettled 
in Fritztown in 1858, where he built his own pottery. He 
made milk pots, apple-butter crocks, pie dishes, and flower- 
pots. He used plaster-of-Paris molds in ornamenting his 
finer pieces. He operated the pottery until his death in 
1895, at the age of sixty-five years. Paul Specht, well- 
known orchestra leader, is a grandson of the potter. 


Christian Schutter Pottery 

Christian Schutter (1825-1900) was born in Kircheheim- 
am-Neckar, ort Basickheim, Germany. He learned the 
trade from his father in Wittenberg, Germany, and he came 
to the United States in 1852. He operated two potter’s 
wheels and dug his clay in the swamp at the rear of his 
home on the Fritztown Road, near Sinking Spring. He 
ground the clay by horsepower. He made all kinds of 
earthenware and many finely decorated pieces which be- 
speak his skill as a decorator and modeler. He sold his ware 
principally in Reading and regularly supplied the Berks 
County Alms House with pie dishes and crocks. 


Jacob Stofflet Pottery 


The pottery at Rockland Township was previously 
operated by Stofflet’s father. Jacob started in the pottery 
business for his father about 1830, working there until 
1845. He then worked at mining iron ore. He again 
returned to potting, working for the Christman Pottery 
in Bucks County in 1867, and later for the Stahl Pottery 
in Powder Valley, Lehigh County, in 1868. Hereturned to 
the iron mines until 1874 when he leased the Lewis Johnson 
Pottery, near Perkiomenville, Montgomery County. He 
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operated this until 1877 when he returned to Berks County 
and retired. 


John Fisher Pottery 

Fisher learned potting in Germany. He set up and 
operated a pottery in Bally in 1877, but he discontinued 
it in 1879, when he moved to Cambria County where 
he set up another pottery. The pottery in Bally was 
located on North Sixth Street, a part of the Oxenford 
Farm. The ware made was apple-butter crocks and pie 
dishes. A few tombstones were also made, but they 
failed to stand up in the winter weather. The clay was 
dug from the Schultz Farm along the west branch of the 
Perkiomen Creek. 


Lewis K. Tomlinson Pottery 

The first pottery Tomlinson built was located in Rus- 
combmanor Township, near Ludwig’s Schoolhouse. Later, 
he built his second pottery in Rockland Township near 
the Dryville Church. He made peculiarly shaped flower- 
pots with saucers attached and finely modeled edges. His 
identifying mark was “L. K. T.” and L. K. T. in an oval 
near the base of the pot. He ceased operating the pottery 
about 1886, moved to Reading, and worked in the Shen- 
felder Pottery. The clay used in his pottery was dug 
on the farm adjoining the location of his first pottery. 


John Troxell Pottery 

This pottery was located on the road leading from 
Jacksonwald to the Reading Country Club in Exeter 
Township. Troxell was not a potter, but he employed 
Ferdinand Winterhalter to operate the pottery. 

Winterhalter was born in Tanheim, Baden, Germany, 
and at the age of eighteen he went to Switzerland to learn 
potting. He came to the United States in 1865 and 
worked for one year in the John Link Pottery at Perkio- 
menville, Montgomery County. Later Link, on dis- 
continuing his pottery, worked for Winterhalter at the 
Troxell Pottery. 

The clay used in making the pottery was dug in the 
swamp in the rear of the pottery. Winterhalter ap- 
prenticed the two sons of Troxell, William and Daniel, 
to the potter’s trade. At the death of the father in 1886, 
William Troxell continued the pottery, retaining Winter- 
halter as foreman. Operations ceased about 1899. Chris 
Link, a brother of John, also worked in the pottery. 

In the poultry yard on a nearby farm owned by Howard 
Winterhalter, son of Ferdinand, were two pie-dish molds, 
signed ‘‘John Link’ and dated 1867. They were being 
used as watering dishes for baby chicks. John Troxell, 
while still operating the pottery, made the brick with 
which to line out his own grave. 


Isaac Frantz Pottery 

The pottery in Tulpehocken Township made nothing 
but glazed clay smoke pipes. It was not a success and 
ceased operating about 1873, after running about three 
years. The pipes were both plain and fancy decorated. 
For pipestems, they used currant bushes, grape stems, 
willow, and elderberry. On an adjoining farm, Henry 
Frantz, brother of Isaac, also operated a pottery until 
1880, making the usual lines of milk pots, etc. Both pot- 
teries dug their clay on their own farms. 


Isaac Dubbs Pottery 

Isaac Dubbs was not a potter, but he employed a potter 
to operate the pottery at Bethel for him. Clay was dug 
from swamps between Bethel and Rehrersburg. Pottery 
was distributed in the neighborhood of Rehrersburg, 
Bethel, Mt. Aetna, and Myerstown. The business was 
discontinued about 1867, after operating only three years. 


Henry Fair Pottery 

The pottery at Mt. Aetna, Tulpehocken Township, 
was owned and operated by Fair himself. He quit potting 
in 1891 and sold the property to John Crouse. 


Michael B. Fisher Pottery 

This was the same pottery as the Fair Pottery. Michael 
B. Fisher leased the pottery from John Crouse in 1891. 
Fair was not a potter, but he employed others to run it 
for him. Among them were Evan Minster, who also 
worked in the Rieser Pottery; Lewis K. Tomlinson, who 
previously operated his own pottery at Dryville; and 
John Gross. The property ceased to operate in 1901 and 
was then converted into a blacksmith shop. 


Daniel Egolf Pottery 

This pottery at Mohrsville was first operated by John 
Snyder (1801-1873), who conducted it until his death. 
He was succeeded by John Snyder, Jr., who operated it 
for three years and then sold it in 1876 to Daniel Egolf. 
Egolf, previous to purchasing the Mohrsville pottery, 
operated a pottery at Virginsville, Berks County. The 
glaze mill used in the pottery, still in fine condition, is 
used as an ornament in the front yard. The clay used 
in the pottery was dug on the surrounding farms. The 
earthenware consisted almost entirely of flowerpots, milk 
pots, and pie dishes. The delivery of pottery was done by 
Jeremiah Rothermel, who hauled it by horse and wagon 
as far as Orwigsburg, Pottsville, and Reading. With the 
death of Egolf in 1886, the pottery ceased operations. 


Henry Moll Pottery 

The pottery at Shoemakersville was built by Henry 
Moll, who learned the potter’s trade in Germany. He was 
succeeded by his son, Benjamin Franklin Moll, and he in 
turn by his son, Franklin B. Moll, who operated it until 
1885. The pottery was situated on a farm now owned by 
the Glen-Gery Brick Company, and the pottery has been 
converted into a dwelling house. The clay was dug 
from the swamp along the present state highway from 
Shoemakersville to Mohrsville. The pottery made the 
usual line of red earthenware, fancy decorated flowerpots, 
and molded spittoons. Conrad Gerbrich, a German potter, 
worked in the pottery during the time it was operated by 
Benjamin Franklin Moll. The pottery was sold in St. 
Clair, Port Carbon, Pottsville, Schuylkill Haven, Len- 
hartsville, Hamburg, and Shoemakersville. A slip cup 
used in the pottery, marked ‘“C. F. 1815,”’ is owned by a 
descendant. 


Daniel P. Shenfelder Pottery 

This pottery at 129 Kissinger Street, now known as 
329 Schuylkill Ave., Reading, Pa., started about 1869, and 
redware and stoneware were made. For making stone- 
ware, clay was shipped in by carload lots from Delaware. 
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The red-firing clay was dug on Shenfelder’s own property. 
In redware, he made fancy pie plates, vases, sponge-cake 
dishes, and large plates with flower designs on them. The 
applied decoration was done by Mary Shenfelder, his 
daughter. 

Among the potters who worked for him were Henry 
Zerbe and Charles Johnson, who made pitchers; John 
Zellers; Charles Bowers, Sr., Charles Bowers, Jr., and 
Max, John, and William Bowers; and James Schofield and 
George Negley. 

In marking his stoneware, Shenfelder used an oval in 
which was stamped in three rows ‘‘D. P. Shenfelder Pot- 
tery, Reading, Pa.’’ The products were spittoons, jugs, 
crocks, beer mugs, and stenners. All work was turned out 
by hand. In the latter years, however, a flowerpot ma- 
chine was installed but it was not a success. 

Two kilns were used for firing, one for stoneware and 
the other for the red earthenware. For firing a kiln of 
stoneware, 4 to 4!/, days of continuous firing were re- 
quired. Shenfelder did all the decorating of the stone- 
ware and assisted in the firing. Harry Zerbe took charge 
of the glazing and firing of redware. 

In addition to the two types of pottery, Shenfelder also 
operated a brickyard, making hand-pressed and machine- 
made brick, the latter at the rate of 8000 per day. 

The pottery ceased operating in 1900, but so large was 
the stock on hand that pottery was still being sold in the 
store in 1905. After the closing of the Shenfelder Pottery, 
Charles Bowers opened a pottery of his own nearby on 
River Road between Washington and Jefferson streets. 
He made flowerpots and apple-butter crocks. 


Daniel Henne Pottery 

Daniel Henne learned potting in Philadelphia. After 
his death, the pottery in Shartlesville, Upper Bern Town- 
ship, was continued by his son, Joseph K. Henne. George 
Wagner, who operated a pottery at Peiffers Corner, Car- 
bon County, learned potting under Daniel Henne. Frank 
S. Henne, son of Joseph, also worked in the pottery. He 
dug clay but never learned turning. The clay was dug 
in the swamps of Jefferson Township along the Bernville 
Road near Northkill Creek. They made the usual line 
of earthenware as well as a number of fancy modeled 
pieces and toy animals, which were modeled by an itinerant 
German potter. The pottery ceased operating about 1880. 


Willoughby Smith Pottery 

Willoughby Smith was born at Red Hill, Montgomery 
County, and learned potting near Pennsburg. In 1864, 
when he was nineteen years old, he went to Womelsdorf 
and bought out the Feeg and Feege Pottery and operated 
it until his death in 1904. 

In the earlier years, three kick wheels were used and the 
clay was ground by horsepower. Later, steam was intro- 
duced, the wheels were converted to belt drive, and the 
grinding machine was driven by steam power. This 
resulted in a large increase in production, necessitating the 
firing of a kiln each week to supply the demand for flower- 
pots, pie dishes, and crocks. 

Among the potters employed here were John Snyder, 
who worked for Smith thirty-four years, and Mahlon 
Fornorman, who worked continuously for thirty-two years. 
Two of Smith’s sons, Lewis and Frank, also learned potting 
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and worked here for a number of years. The clay used 
in the pottery was dug in Scholl’s Meadow, one mile west 
of Womelsdorf. 

A ten-inch dish mold used in the pottery is inscribed 
“Made by Adam Weaber, in Lebanon for Jessy Beck. 
Hurrah for Polk and Dallas, Shunk Hartshorn, and Texas.”’ 

The ware was distributed to Rehrersburg, Bethel, 
Strausstown, Black Horse, Newmanstown, Host, Shartles- 
ville, Schaefferstown, Millbach, Robesonia, Bernville, 
and Reading Many of the fine pieces of the Smith pot- 
tery are now in the Conrad Weiser Museum at Weiser 
Park. The ware can be identified by the marks ‘‘W. 
Smith”’ and ‘‘Womelsdorf.”’ 


Abraham Rieser Pottery 


This pottery at Moselem, Perry Township, was built 
about 1832 by Abraham Rieser (1799-1859). Rieser was 
not a potter, but he employed a German potter to operate 
it for him. The German later taught the trade to Peter 
S. Rieser (1826-1898), who continued the pottery after 
his father. 

Among the 
potters who 
worked here 
were Charles 
Zell, maker of 
the harvest jug 
now in the State 
Museum at Har- 
risburg; Evan 
Minster, Mike 
Hawley, and 
Charles B. Zell, 
who was raised 
by Peter Rieser 
and learned the 
trade from him. 
Minster and 
Hawley were 
well known for 
their fine model- 
ing and decorat- 
ing of plates and 
vases. 

Morris Mer- 
kel, son-in-law 
of Peter Rieser, 
had charge of 
delivering all earthenware, which was distributed to 
Slatington, Neffsville, Haffsville, Leather Corner Post, 
Kutztown, Topton, Temple, Fleetwood, Pricetown, and 
Oley. The clay used in the pottery was dug on the farm 
and was of four kinds, namely, blue, gray, red, and brown. 

Daniel P. Shenfelder, the potter of Reading, also bought 
clay from Rieser. It took one day to make the round 
trip with horse and wagon. The pottery building is still 
standing and is now used as a garage. The broken stone- 
glaze mill is in the cellar of the building. 


A vase with applied decoration from 
the Rieser Pottery at Moselem. 


Conrad Gerbrich Pottery 


On coming to this country from Germany where he 
learned the potter’s trade, Conrad Gerbrich worked for 
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Benjamin Franklin Moll at Shoemakersville. He built 
his own pottery later in Hamburg. 


Peter Haas Pottery 

Peter Haas of Eagle Point, Maxatawny Township, 
owned and conducted the Eagle Point Hotel, general store, 
post office, pottery, and brickyard. He was not a potter, 
but he hired a German potter, Nathan Dunnwolfe, to 
build and operate the pottery. The clay used both in the 
pottery and brickyard were dug in the swamp in the rear 
of the hotel. Eagle Point was known as Kroningersville 
until the post office was obtained by Haas, who became 
the first postmaster. The pottery was operated from 
1866 to 1875. 


Joseph Henne Pottery 

This pottery, located on the highway between Bernville 
and Strausstown, ceased operations about 1876, when 
Henne moved to Strausstown and engaged in the hotel 
business. 


Frederick Pottery 

This pottery at Chapel, Hereford Township, was also 
known as the Weigner Pottery. Nathan Weigner was not 
a potter, but he leased it over a long period of years toa 
number of different potters. At an early date at the same 
location, a stock company was organized for making china- 
ware, but it ceased operations after making but a small 
quantity of china. The Frederick Pottery, when operat- 
ing full time, employed ten men and was perhaps the 
largest pottery of its kind. The elder Frederick (first 
name unknown) had three sons, John, Addison, and Jesse, 
all of whom became potters. After the death of the father, 
John continued to operate the pottery, and his two brothers 
worked for him. The elder Frederick also made a number 
of pottery tombstones. They were made in plaster-of- 
Paris molds and were highly decorated. He also attained 
a degree of distinction for his great skill in modeling. 
William Sleight, an all-around potter and skilled especially 
in making large cream pots, worked for the Fredericks in 
1853. After the death of the Fredericks, the pottery was 
operated for one year by James Stahl. He was succeeded 
by Dan Derr who operated it for four years. All opera- 
tions at the pottery ceased about 1899. 


Christian Link Pottery 

Christian Link was a native of Wiirttemberg, Germany, 
and learned the potter’s trade in the Black Forest. His 
pottery was located at Stonetown, Exeter Township. He 
dug his clay on the Jacob Guldin farm nearby, which he 
said was the best clay he ever used. He made both red 
earthenware and stoneware, which he fired in a two-story 
kiln. In the lower story, he fired the red earthenware 
and, in the upper, the stoneware which he salt-glazed. 
The clay for making his stoneware was from New Jersey. 

His ware was all finely turned and given a very dark 


brown glaze. It is equal to the finest glazed pieces ever 
produced in Berks County. He frequently decorated his 
better pieces with flowers and branches of leaves. He 
made pie dishes, crocks, milk pots, flowerpots, spittoons, 
pitchers, molded picture frames, and large urns, 26 inches 
in diameter and 30 inches high with finely modeled sur- 
faces, using plaster-of-Paris molds. 

Ferdinand Winterhalter and Andrew Streib were Ger- 
man potters who also worked in the pottery. Christian 
Link’s three sons, Christian, James, and John, all learned 
potting from their father, but none continued the pottery 
business after the father’s death in 1910. 

The identifying marks on the earthenware are “C. 
Link” and ‘‘C. Link Exeter” in an oval stamp. On the 
stoneware was stamped a spread eagle with Christian 
Link above and Stonetown, Pa., below the eagle. The 
old pottery building has been remodeled and is now used 
as a Sunday school; the lower half of the glaze mill is 
buried in the weeds in the rear of the building. 


Mahlon Guldin Pottery 

The small farm of forty-six acres in Exeter Township 
on which the pottery was located was originally a part of 
the farm of Jacob Guldin, a brother of Mahlon. The 
pottery and house, which were quite large, were built of 
logs. It was operated as a pottery for quite some years 
before Mahlon Guldin acquired it. The previous owner 
or operator is not known. Plaster-of-Paris molds were 
used extensively by Mahlon Guldin in making decorated 
sponge-cake dishes, pitchers, and spittoons. The pottery 
ceased operating about 1875. 


List of Potters 

A list of potters taken from the early tax lists but of 
whom there is no further record has been furnished through 
the courtesy of Mary Owen Steinmetz. 
1767—Conrad Kuch, Reading, 1767-1784. 
1767—Henry Krimler, Reading. 
1767—Christian Rieff, Rockland Township. 
1767—Michael Heninger, Maxatawny Township. 
1767—Christian Brichdel, Tulpehocken Township. 
1768—John Fry, Reading, 1768-1784. 
1768—Joseph Stutzius, Heidelberg Township. 
1779—Jeremiah Klee, Bern Township. 
1779—David Kepler, Colebrookdale Township, 1779-1811. 
1779—William Miller, District Township, 1779-1784. 
1779—George Motes, Union Township, 1779-1781. 
1779—Henry Wentzel, Windsor Township. 
1780—Jacob Frey, Jr., District Township. 
1780—Conrad Spatz, Heidelberg Township. 
1780—Christian Beichtel, Tulpehocken Township. 
1780—Valentine Fink, Hereford, 1780-1784. 
1780—Godfrey Leaman, Reading. 
1784—John Zerbe, District Township. 
17(?)—Adam Weidner, Pleasantville. 
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LETTERS TO THE EDITOR 


China General Edison Company 
Shanghai, China 
September 8, 1939 


Owing to abnormal conditions in China, I am compelled 
to give up my subscription of your interesting publications 
for the time being. In the past, U.S. $1.00 was equivalent 
to Chinese $3.00, but at the present time one has to pay 
Chinese $17.00 for U. S. $1.00. I hope this exchange con- 
dition will soon improve so I can again become one of 
your many keen readers. —EpDWIN WONG 


MENG-CHANG LING SENDS CHINESE 
TRANSLATION 


Yenching University, 
Peking, China 
The Editor, August 17, 1939 
Bulletin of The American Ceramic Society 
Dear Sir: 

During my spring vacation, I spent my leisure in read- 
ing an old Chinese text, ‘‘T’ao Shou” or ‘‘A Description of 
Pottery.’’ I was very much interested, especially in the 
section where the author, Chu-yen, gave a brief descrip- 
tion of a book which Tang Ying presented to Emperor 
Ch’ien-lung in the year 1741. To understand it more 
thoroughly and to have a better knowledge of the whole 
thing, I decided to render the twenty illustrations into 
English. After completing the translation, I handed a 
typewritten copy to my professor, E. O. Wilson. He was 
very much interested and inquired if I were going to pub- 
lish it. That had never occurred to me, but after he sug- 
gested that I send it to you, I thought it would be very 
grand. 

With the publishing idea in mind, I went to the library 
and hunted out all the old and new books concerning 
Chinese pottery and porcelain, and I prepared these few 
illustrations which I am sending you with the manu- 
script. Knowing that many Chinese expressions will be 
hard for Americans to understand, I have made notes ex- 
plaining certain things which I think will be of help to 
those who are interested in this translation. 

Recently I have read more old Chinese texts about 
Chinese pottery (there are not very many on this line). 
By comparison, I found that ‘‘T’ao Shou” is the best written 
work on this subject. 

I have found an older text which was written about 
three hundred years ago. This book is called ‘‘Tien Kung 
Kai Wu,” a sort of guiding book of all industries. | There 
is a chapter on pottery. The author, Sung Yin-hsing, 
divided this topic into four headings, namely, tile, brick, 
vases or jars, and porcelain. This text is also interesting, 
and many ideas are new to me. There are also twelve 
original pictorial illustrations. Some of them may not 
seem logical to our modern eyes, but they are interesting 
and illustrative and show how the old Chinese potters 
were trained to handle the available materials and turn 
them into the most valuable things through the use of 
their crude apparatus. 

I have decided to translate this chapter also into Eng- 
lish. If you are interested I will send it to you later. It 
is rather a lengthy article (about twice as much as this 
one); maybe you will find it difficult to publish the whole 
thing at one time. 

I have been taking charge of the Ceramic Research 
Laboratory in Yenching University for the last two years. 
This laboratory was set up five years ago. Professor Wil- 
son is supervising the whole work. We have annual re- 
ports every year. The fifth year annual report is now in 
press. 

Sincerely yours, 
MENG-CHANG LING 
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CHINESE RECORD WRITTEN TWO 
CENTURIES AGO CONCERNING 
THE PROCESS OF 
MANUFACTURING POTTERY* 


From T’ao SHou By Cuu YEN? 


In the fifth month of the eighth year of Emperor Ch’ien- 
lung (1741 A.D.), T’ang Ying,! the Junior Secretary of the 
Imperial Household, had charge of the Kiu-kiang customs. 
He received twenty illustrations? concerning the manu- 
facturing processes of pottery, and he was commanded to 
arrange in order and explain them. His itemized de- 
scriptions of the subject matter are given here. 


Preparation of Clay from Rocks 


The rocks are from Ch’i-men of Hui-chow and are de- 
posited among the two mountains, P’ing-li and K’u-kow, 
about two hundred li? away from pottery factories. 
When the rocks are broken, black spots like deer horns are 
seen. The natives make use of the rapids to turn their 
wheels and pestles (Fig. 1), thus pulverizing the rocks and 
making them into what they called ‘‘Pei-Tun,’’! or clay 
brick. The refined clay is then ready to be made into 
various fine ware. Kao-ling, Yuhung, and Chien-t’ang are 


* Received September 23, 1939. 

{7 The author, Chu Yen, known also as Chu Li-t’ing, was 
a native of Hai-yen, Che-kiang Province. He was a man of 
extensive reading and scholarship. He wrote many books, 
and ‘‘T’ao Shuo”’ (Description of Pottery) was one of 
them. In the year 1767, he was employed by Wu Shao- 
shih, Governor of Kiangsi, and probably stayed there for 
several years. During his residence in this province, he 
made a careful study of the manufacturing process of 
porcelain at Ching-te-chen. Seeing that there was no 
special written work in this line, he decided to compile one 
by himself. By his literal ability and technical experience, 
he was finally able to publish this book in six volumes in 
the year 1774. This book is still considered to be the chief 
authority on Chinese pottery. 

1 T’ang Ying, known also as T’ang Chun-kung (1682- 
1754 A.D.), was a native of Mukden, capital of Feng- 
T’ien. He was appointed as the Junior Secretary of the 
Imperial Household in the first year of Yung-cheng (1723 
A.D.) and was sent to reside at the Imperial Porcelain 
Factory of Chin-te-chen to assist Nien-Hsi-yao, the 
Director-General, in supervising the work. Thirteen years 
afterward, in the first year of Chien-lung (1736 A.D.), 
he succeeded Nien Hsi-yao as the Director-General and 
held this position for more than twenty years. He wasa 
man of great knowledge and rich in experience. Being of a 
humble nature, he was willing to live and work with his 
workmen. Asa result, he became intimate with his work- 
men and received accurate and complete experience. 
With his ingenious ability and constant investigation, the 
development of the Imperial kilns attained its zenith dur- 
ing his term of office. 

2 Some said that T’ang Ying himself compiled both the 
illustrations and descriptions and presented them to Em- 
peror Ch’ien-lung at the same time. I think this is true 
to fact because an artist alone can do very little drawing on 
technical processes like pottery. It requires both an artist 


and a pottery expert like T’ang Ying to produce such 
pictorial illustrations as described in this text. 

3 One “‘li” is equivalent to one-third of a mile. 

‘ “Pei-Tun” was a name given to different kinds of 
clays used in making porcelain and was a dialect of 
Ching-te-chen. 
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some other clays produced in the same district of Jao- 
chow-fu. Their preparation is similar to that of ‘‘Pei- 
Tun,” but they are of poorer quality. In using them, they 
have to be mixed with other clays and are good only for 
making coarser ware. 


Fic. 1.—Chinese water wheel and pestles. 


Purification of Clay 


The clay is soaked in water jars and stirred with a 
wooden rod. The dirt which floats on the surface is re- 
moved. The slip is then passed through a sieve made of 
horse hair and afterward is passed through lined cloth 
bags. It is then poured into porous saggers so that the 
water may leak through and the slip will thicken. Now 
the clay is ready to be put in a pressed filter, which is a 
wooden box placed on several layers of new brick and 
covered with a big piece of fine cloth. The thickened clay 
slip is poured into the cloth, wrapped up, and pressed down 
with brick to remove the excess water. The plastic clay is 
then placed on a big flat stone and wedged with an iron 
spade; after this it is ready for use. Such is the general 
procedure of purifying clay. Different ceramic bodies are 
obtained by adding to this purified clay various other 
ingredients according to the specified uses. 


Preparation of Glaze® from Purified Ashes® 


One cannot have glaze without ashes. These ashes are 
obtained at Lo-p’ing-hsien, a place one hundred and forty 


5 The word ‘glaze’ in Chinese was pronounced and 
written the same as “‘oil’’ because it has the brilliant and 
transparent character of oil. The modern word for glaze 
is still given the same pronounciation. 

6 The RO group in the glaze is supplied by the ash of 
limestone, which furnishes CaO, and the ash of fern, which 
furnishes and Na,O. 


li south of Ching-te-chen, by calcining ferns together with 
limestone. After being refined with water, a certain 
amount of ‘“Pei-Tun”’ is mixed with it to form the glaze 
slip. The amount of clay added varies according to its 
uses. A crooked wooden stick is passed through the handles 
of the iron pot to make measuring easier. The measuring 
apparatus is called ‘‘pen.’’ First-grade glaze is composed 
of ten measures of clay and one measure of ashes. Seven 
to eight measures of clay and two to three measures of 
ashes yield a medium grade. If the glaze is composed of 
equal measures of each or of more ashes than clay, then it 
is a poor grade. 


Manufacture of Saggers 

The porcelain body must be kept clean. Any kind of 
dirt will spot the ware, and the draft and the eddy cur- 
rents of flames in the kiln also degrade it. Protecting 
boxes or saggers are therefore necessary. The sagger clay 
is produced at Li-ch’un-chuen, northeast of Ching-te-chen. 
They are of three colors, viz., black, white, and red. The 
sagger mixture is composed of one of these clays and the 
blackish yellow sand from Pao-shih-shan. The wheel used 
to make the saggers is similar to that used for throwing 
ceramic ware. After being partially dried, they are 
roughly shaped with a knife and biscuited once before 
using. The natives also use the sagger mixture for making 
ordinary household ware. 


Standardization of Mold for Round Ware 

In making round ware, every shape has to be repeated 
hundreds and thousands of times, and without molds it 
would be very difficult to make all ware identical. The 
mold must be similar to the original ware in shape but not 
in size; because the unfired ware is porous and fragile, it 
shrinks after firing and becomes denser and _ stronger. 
The shrinkage is usually around 20 to 30%. Molds are 
necessary to shape the ware. The potter does not use the 
term ‘‘making”’ a mold; he says, ‘‘standardizing’’ a mold. 
Repeated modifications are required in standardizing 
molds. The calculation of size is based upon the fired 
properties of the clays used. Very few people can become 
really skilled in this line. 


Throwing of Round Ware 

The process of making ware varies according to the 
shapes; square ware is formed by cementing several clay 
slices together; ribbed ware is usually done by carving; 
and the sharp-edge ware is formed by a method of pressing 
or cutting. The round ware, such as plates, bowls, cups, 
and saucers, is made by throwing on a potter’s wheel. 
The workmen may be classified into two groups according 
to the sizes they work with; one takes the large size, which 
is from one to three feet in diameter, and the other takes 
the smaller size, less than one foot in diameter. The 
throwing wheel is like a round wooden table. The center 
shaft below the wheel is buried deep in the ground. Ball 
and socket bearing is provided to minimize the friction 
and to facilitate the rotation of the wheel. A good pot- 
ter’s wheel should rotate smoothly for a long time and turn 
at a fixed point so that the thrown ware should have a 
uniform thickness. It is therefore wise to keep a carpenter 
at hand so that repairing can be done immediately. There 
is also a man beside the wheel, who wedges the clay to its 
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maximum workability and hands it over to the thrower 
who sits on the frame of the wheel and turns it with a 
bamboo stick. While the wheel is rotating, the potter 
places his hands on a piece of clay mass, which is laid at 
the center of the wheel, and shapes it as he wishes (Fig. 2). 
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Fic. 2.—Throwing rice bowls. 


Formation of Fancy Ware 


Flower vases, wine vessels, and incense burners are re- 
ferred to as fancy ware. Round ones are made by throw- 
ing as in making other round ware. After the ware is dry, 
it is placed on the wheel and finished with a knife. In 
order to make it smooth, the article is brushed with a big 
sheep-hair pen. After being sprayed with glaze, it is 
fired in the kiln to form whiteware. Ware with color 
decoration underneath the glaze is called ‘‘Ch’ing Hua.’”” 
In making underglazed ware, square ware, and sharp- 
edged ware, the clay should be wrapped in cloth, pressed 
with a flat board, and cut in slices with a knife. These 
slices are cemented together with the same clay slip to 
form ware. There is also a pressed ware, made by pressing 
with a mold. Other processes are the same as in making 
square ware. Both square ware and pressed ware are 
smoothed and shaped the same as round fancy ware. Any 
carving or relief work is done by an expert after the ware is 


dry. 
Mining Color Materials 


“‘Ch’ing Liao,’’’ or the coloring materials, are used for 
porcelain decoration and glazing. Such materials are 
obtainable among the mountains in Shao-hsin-fu and 
Chin-hua-fu in Che-kiang province. People go in to the 
mountains for the materials and wash off the dirt® in the 


7 According to the meaning indicated here, the term 
“Ching Hua’ should be translated as blue underglaze 
decorations. 

8 Any color material used in porcelain decorations is 
called ‘‘Ch’ing Liao.”” Most of them are blue or variations 
of blue. They are ores of cobalt, copper, iron, and man- 
ganese. The shades of the color depend mostly on the 
constituents of the ore used. Ancient Chinese potters 
used natural ore, which is seldom in pure state. This ex- 
plains why there are so many shades included in the term 
“ching,” a word originally meaning “green of growing 
plants.” 


(1940) 


brooks. Those materials that are round and have a brown- 
ish color are of better quality and are called ‘“‘Ting Ren 
Tze.”’ They are taken to the city and buried under the 
kilns for three days; they are then taken out and washed 
again before selling. The coloring materials produced in 
Kiangsi and Kwangtung are less refractory and are good 
only for decorating coarse ware. 


Selecting Color Materials for Underglazes 

There are specially trained people to select the color 
That which has a uniform blackish green color 
and is shiny is the best choice. It is used for imitating 
ancient ware and decorating fine ware. Materials that 
have the blackish green color but are not uniform and 
shiny are only good for decorating coarse ware. That 
which has no color and luster at all is discarded. In using 
this material, it is applied on the unfired ware first and then 
covered with glaze slip. Thus after firing it becomes 
bright and glossy. If it is not covered with glaze, it re- 
mains dull after being fired, and the decorations usually 
spread if it is slightly overfired. There is a coloring ma- 
terial called ‘‘Fei Ts’ai Bieng,’’ or ‘‘onion sprouts,’’ which 
is especially clear and does not spread after being fired; 
this material is good for decorating fine ware. 


materials. 


Formation of Pressed Ware and Preparation of Glaze 

After the thrown ware is stiff enough to be handled, it 
is placed on a standard mold and patted so as to make it 
even on all sides; then it is taken out to dry in a dark 
place after which it is ready to be finished. The material 
used for decorating purposes must be very fine, for the 
decoration will be rough and unpleasing if it is too coarse. 
Ordinarily ten liang! of glaze are placed in a “‘po,’”’ or 
mortar; the glaze is ground for months before it can be 
used. In grinding, the mortar containing the glaze is 
placed on a low stool. A piece of wood is put perpendicu- 
lar to the stool, and on top of it is placed a flat board with 
a hole. The pestle is inthe hole. The grinder sits on the 
stool and grinds the glaze with the pestle (Fig. 3). He 


Fic. 3.—Blind men grinding cobalt. 


9 The dirt probably referred to the adherence earth. 
The metal oxide being heavier than earth consequently 
settled down in the washing process and was collected at the 
bottom of the washing vessel. 

10 One ‘‘liang’”’ is one sixteenth of a catty, which is about 
600 grams. Ten liang are therefore about 380 grams. 
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earns three ‘‘chien’’!! a month. Some grind two mortars 
at the same time until after midnight and thus earn 
double wages. This has enabled many aged and young 
and also the crippled to earn their living. 


Blue Underglaze Decoration on Round Ware 

Blue underglaze decoration on round ware may be made 
into a great many varieties. Unless the decoration is the 
same, it is hard to classify. The sketcher therefore 
learns to sketch only the design and does not do the color- 
ing, and the person who colors does not learn to sketch. 
Thus they are trained to perfection in one thing, yet they 
are all in one room in order to make a unique decoration. 
The color trimming is usually done by the thrower, and 
the writings, marks, or seals are done by a special writer. 
The blue underglaze decoration is different from the over- 
glaze decoration in that the former can be done easily by 
diligent practicing. 


Design for Fancy Ware 

The shapes of fancy ware vary from square and round to 
sharp edge. Colored overglaze or underglaze decoration 
and fine work in relief are the usual designs for this ware. 
The imitation of ancient drawing must be accurate, and 
new inventions should be based on previous experience. 
Designs of ware may be copied from natural objects and 
then carefully shaped and decorated. 


Fic. 4.—Dipping rice bowls with glaze. 


Application of Glaze by Dipping or Spraying Method 
Underglaze round ware, imitation of ancient ware, 
Kuan,'? Ko, Ting,!4 and ware, have to be glazed 


11 One ‘‘ch’ien”’ is one-tenth of a tael of silver. 

12 Kuan Yao was established early in the Sung dynasty 
during the Ta Kuan period (1107-1110 A.D.) at modern 
K’ai-feng-hsien, Honan Province. 

18 Ko Yao. There were two brothers in Sung dynasty, 
Chang Sheng-I and Chang Sheng-Erh, natives of Chu- 
chow. Each of them operated kilns at Liu-tien-shih, 
Lung-chuan, for the manufacture of porcelain. These 
factories were called Ko Yao, “the elder brother’s fac- 
tory,” and Ti Yao, ‘‘the younger brother’s factory.” 

14 Ting Yao was established early in the Sung dynasty 
in modern Ting-hsien. 

18 Ju Yao was established in the first year of Ta Kuan of 
Emperor Hui-tsung in the Sung dynasty (1107 A.D.) in 
modern Lin-ju-hsien in Honan. The founder of the fac- 
tory was Hsiao Fu. 


before ‘‘kilning.’’ The old method in glazing is to use a 
sheep-hair pen and brush the glaze on the square or sharp- 
edged fancy ware. The defect of this method is that it is 
hard to get a uniform coating. Round ware is glazed by 


v 


Fic. 5.—Spraying glaze on a vase through a bamboo 
tube. 


dipping (Fig. 4). In using this method, it is hard to get 
the same thickness of glaze on every piece, and so many are 
broken in this process that it is difficult to produce a per- 
fect piece. Nowadays the smaller round ware is still 
glazed by dipping, but in glazing larger ones, the spraying 
method (Fig. 5) is used. The spray is made by cutting a 
bamboo tube one inch in diameter and about seven inches 
long. A fine gauze is used to cover the end, which is 
dipped in the glaze slip, and the glaze is blown on the ware 
from the other end. The number of times required in 
spraying varies according to the glaze and the size of the 
ware, from seventeen to eighteen to three to four times. 


Finishing the Ware 

The size of a round ware is decided by mold, but its 
smoothness depends upon the finishing touches. The 
finishing, therefore, is an important process. 

The wheel used for finishing is the same as the throwing 
wheel except that it has a wooden core in the center. The 
wooden core is so chosen to fit the size of the ware. It is 
round at the top and has to be wrapped with cotton to 
prevent the ware from being damaged. In finishing, the 
ware is placed on the core and finished with a knife as the 
wheel turns. Thus the ware is smooth both inside and out, 
but its fineness depends on the technique of the worker. 
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In the throwing process, a handle two to three inches 
long is left on the bottom of the ware which enables a 
person to hold it while decorating and glazing. After the 
work is completed, the handle is cut off and made into a 
stand—a circular rim round at the bottom of the ware— 
and a seal is stamped underneath. 


Loading the Kilns 

The shape of a kiln is like an inverted water jar, more 
than ten feet in height and width and twice as long. It is 
covered with tile like a house. The chimney stands in 
the back, and is more than twenty feet in height. The 
unfired ware is put in the saggers and placed in rows in the 
kiln. In the center of the kiln, a larger space is left be- 
tween the saggers in order that the flame may pass. The 
temperature of the flame varies according to the position 
in the kiln. That in the front is the strongest, and it 
gradually decreases in strength toward the back of the 
kiln. This point should be carefully considered while 
loading the kiln. The fire can be started after the kiln is 
full, and its door is sealed with brick, leaving one small 
hole in the center through which pine wood is thrown in 
continuously. When the saggers become silvery red, the 
fire is stopped; after twenty-four hours the kiln is opened. 


Unloading the Kiln 

From loading to unloading the kiln, three days are re- 
quired. On the morning of the fourth day, the kiln is 
opened. If the sagger is still dull red, it should not be 
touched with bare hands. Gloves, made of more than ten 
layers of cloth, are dipped in cold water and used. Face 
and shoulders should be covered with a wet cloth before 
unloading the kiln. After the pieces are removed, other 
unfired ware is put in immediately while the kiln is still hot. 
The residual heat of the hot kiln will evaporate the mois- 
ture of the ware, thus saving them from cracking later 
after being fired. 


Application of Overglazes on Round Fancy Ware 

Decorating on round fancy whiteware with a design of 
five colors in imitation of western countries is called 
“Yang T’sai’” or foreign colors. Experts are required to 
make the designs. The color is first tried out on a piece of 
white porcelain to find out its reaction at various heat 
treatments. After practicing with coarser decorations, 
finer things may be attempted. Fine decoration requires 
patience and accuracy of touch and sight and a great deal 
of experience. The colors used are the same as those used 
in enamels on copper. Three ways of mixing the colors 
are (1) with turpentine oil, (2) with gum, or (3) with 
water. Turpentine is used for free coloring, gum for light 
brushing, and water for heavy painting in relief. While 
decorating, the worker sits at a table or holds the ware in 
his hand or even lies down on his side in order to get to the 
bottom of the ware to facilitate the readiness in decoration. 


Direct-Heating and Muffle Furnaces for Overglaze 
After the whiteware is fired, overglaze is applied, and 
the ware is fired again to fix the color. There are direct- 
heating and muffle furnaces. The small ware is usually 
fired in the former (Fig. 6) with the opening facing out and 
the fire around it. The ware, which is supported at the 
top and bottom with iron forks, is placed on an iron wheel, 
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and the whole thing is put in the furnace. An iron hook is 
used to turn the wheel to give uniform heat treatment. 
It is fired until the color shines. The larger ware is usually 
put in the muffle furnace (Fig. 7), which is about 3 feet 
high and 2 feet 7 inches in diameter. The firing takes 
place between a double wall surrounding the kiln, the walls 
being perforated below to allow the passage of draft. The 
ware is placed in the center of the furnace, and the person 
holds a round board to protect himself from the heat. The 
furnace is covered and sealed with yellow clay and fired for 
24 hours. Yellow, purple, and green ware are fired in the 
same manner. 


Fic. 7.—Muffle furnace for overglazes. 


Offering Thanks to the Gods 

It was told that in the Ming dynasty there was a pot- 
ter, a humanized spirit, who was ordered to make dragon 
jars. He tried without success for several years, and the 
official scolded him severely. After feeling discouraged 
and unable to carry on his work any longer, one day he 
jumped into his kiln and killed himself. Thus doing, his 
dragon jars materialized. The person in charge was very 
much surprised and pitied him, so he built a memorial 
hall for him and called him the Spirit of Wind and Fire. 
Since then it became a custom for the potters to worship 
him every year. 


YENCHING UNIVERSITY 
PEKING, CHINA 
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FORTY-SECOND ANNUAL MEETING 
THE AMERICAN CERAMIC SOCIETY 


April 7-13, 1940 


Toronto, Canada—Royal York Hotel 


4 Professor Wolsey G. Worcester, University of Saskatchewan, 
will deliver the Edward Orton, Jr., Fellow Lecture on Sunday | 
night, April 7. 


4 President A. I. Andrews is developing two general program 
sessions, each of which will be rich in technical information for all 


ceramists. 


& The eight Divisions have their programs fully outlined. They 
are acquiring a series of research reports and are planning sym- 
posiums that will be standard in the wealth of information 


they disclose. 


4 The Canadian Local Committee has planned a series of social 
events, each to be an opportunity for broadening and deepening 


personal acquaintances. 


& Exhibits of materials and equipment will be held as under 


peace-time conditions and regulations. | 
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INFORMATION FOR 
U. S. EXHIBITORS 
AT TORONTO MEETING 


(1) Exhibitors should address their shipments as follows: 
American Ceramic Society Annual Meeting 
c/o Bertram & Cumming, Customs Brokers, 
159 Bay St., 
Toronto, Canada 


(2) Invoices (in triplicate) and bills of lading must be mailed immediately on 
shipment to Bertram & Cumming. Invoices must be made in triplicate, showing 
the Fair Market value, and be certified with the signature of the shipper. Do nol 
attach invoices to shipment. 


(3) Shipments should be timed to arrive several days before the Meeting date, 
to allow reasonable time for customs entry and delivery. 


(4) Invoices should show the number and kind of packages, and each article 
should be itemized and the true value shown. 


(5) There is no duty on exhibits being shipped into Canada from the United 
States for exhibition purposes, or returning to the United States. There is duty on 
advertising matter, samples, souvenirs, etc., but if arrangements are made with 
the Toronto Convention & Tourist Association they will assume any duty imposed. 


(6) Advertising matter and material which is to be distributed free must be 
shipped separately and invoiced separately from goods which are for exhibition 
purposes only. All printed matter must be marked “Printed in U. S. A.,” and in- 
voices for such material must show net weight as well as the value. 


(7) Brokers’ fees, cartage, express, freight, and demurrage charges must be paid 
by the shipper. All shipments must be prepaid. 


(8) Shipments must be returned to the United States in the original number of 
packages shipped to Canada. Should any equipment be sold while on exhibition, 
to remain in Canada, the purchaser must pay the duty. 


(9) Exhibitors should furnish the official customs brokers, Bertram & Cumming, 
with an affidavit on U.S. Customs Form No. 3311, in order that free entry into the 
United States may be facilitated. 


(10) Exhibitors should ship by rail freight or express, prepaid. If, however, 
exhibits are to be taken by private automobile, the Canadian Customs Form A-8 
must be signed at the Port of Entry. This will permit proceeding to Toronto, 
where the exhibitor must report to the Canadian Customs officer. 
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Forty-second Annual Meeting 


AMERICAN CERAMIC SOCIETY 
Toronto, Canada, April 7-13, 1940, Royal York Hotel 
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THE ROYAL YORK 


The Royal York Hotel, the largest in the British Em- 
pire and one of the most palatial in the world, is one of 
the chain of Canadian Pacific hotels which stretches from 
the Atlantic to the Pacific. It was built and opened in 
June, 1929. Located in the heart of downtown Toronto, 


it commands a magnificent view of Lake Ontario and the 
lake front. A private subway connects the hotel with the 
Union Station where railway lines from all parts of Canada 
and the United States converge. From the point of view 
of convenience and scenic attraction, therefore, the hotel 
is admirably situated. 


TORONTO IN APRIL 
FORTY-SECOND ANNUAL MEETING 
WEEK OF APRIL 7 


TORONTO IS NOT FAR OFF OF 
CENTER OF AMERICAN CERAMIC INDUSTRIES 


GOOD TRAINS—GOOD ROADS—GOOD AIR LANES 


MINNEAPOLIS 
ST.PAUL 


@ kansas city 


prorena 


@st.ouis 


ew 
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To sell, one must have a product that 
(1) Meets customer’s requirements 
(2) Sells at its competitive price level 
(3) Carries assurances of not being inferior 
AMERICAN CERAMIC INDUSTRIES ARE 
MEETING THESE SALES REQUIREMENTS 
BY IMPROVING THEIR PRODUCTS AND BY 
LOWERING THEIR COSTS THROUGH 
TECHNICAL RESEARCH 
Here is the 1939 record of persons and corporations who, by pay- 
ment of membership fees in The American Ceramic Society, are 
collaborating in ways and means of keeping their products up to 
competitive sales standards while paying the world’s highest wage 
costs for materials, equipment, and maintenance. 
PAID MEMBERSHIP RECORD 
Date of Record a... tern een | Monthly Sales | Total Circulation 
Personal Corporation | 
December 20, 1936 1459 196 | | | 
December 29,1937 1713 990 | 19 | 593 | 990 9688 
December 19,1938 | 1815 999 | 9% | 589 | 290 9879 
January 21, 1939 | 1792 990 96 | 610 | 990 9868 
February 18, 1939 | 1795 995 95 | 620 | 990 9885 
March 30, 1939 | 1808 999 | 93 | 648 | 990 9999 
April 18, 1939 1641 96 | 58 | 596 | 990 9741 
May 20, 1939 | 1710 931 | 43 | 611 | 990 9815 
June 16, 1939 | 1739 932 | 49 | 617 | 990 9850 
July 17, 1939 | 1753 933 | 39 | 626 | 990 9871 
August 22, 1939 | 1786 933 | 37 | 615 | 290 9891 
September 30,1939 | 1816 235, | 35 | 630 | 990 9936 
October 23,1939 | 1895 235 | 33 | 631 | 990 9944 
November 18,1939 | 1850 936 | 30 | 641 | 990 9977 
December 19,1939 | 1876 937 | 7 | 642 | 220 3002 
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NEW MEMBERS FOR DECEMBER 


Corporation 

*IRONTON FirE Brick Co., E. F. Myers (voter), 707 
Carolina Life Bldg., Columbia, S. C. 

LiBeRTY Grass Co., George F. Collins, Jr. 
Sapulpa, Okla. 

Co., George: W. Denison (voter), Box 1776, 
Cleveland, Ohio. 

PoRCELAIN Propucts, INc., F. E. Owen (voter), Parkers- 
burg, W. Va. 


(voter), 


Personal 

ALVES, J. RODRIGUES, Caixa Postal 278, Sao Paulo, Brazil, 
South America; Ceramica Sao Caetano S. A. 

ATKINS, Rospert A., 117 Hartzell Ave., Niles, Ohio; 
chief metallurgist, Niles Rolling Mill Co. 

BAKER, Jutius, 515 N. Williams St., Dayton, Ohio; 
ceramic engineer, Frigidaire Corp. 

BISLEY, JOHN S., Box 533, East Liverpool, Ohio; ceramic 
service engineer, E. I. du Pont de Nemours & Co., Inc. 

CARBEAU, CHARLES W., 79 Pittsburgh Circle, Ellwood 
City, Pa.; president and treasurer, Ellwood Co. 

CLARK, JOHN D., 136 Brevoort Rd., Columbus, Ohio; 
Edgar Plastic Kaolin Co. 

CONTARDI, WILLIAM A., 959 Middlesex Ave., Metuchen, 
N. J.; assistant in maintenance, Carborundum Co. 
*Cook, WiLBuR E., Wadsworth Brick & Tile Co., Wads- 

worth, Ohio. 

DOERING, FRED, 4148 N. Tripp Ave., Chicago, III; 
superintendent, enameling department, Cribben & 
Sexton Co. 

DouGHERTY, LEON A., Wisconsin Porcelain Co., Sun 
Prairie, Wis.; ceramic engineer. 

Frost, E. S., 1114 W. Vernon Ave., Los Angeles, Calif.; 
co-partner, Triangle Studios. 

*HuntT, JoHN F., 2207 S. West Ave., Jackson, Mich.; 
Titanium Alloy Mfg. Co. 

MacDona_p, JAMES E., 700 Brinker Ave., Latrobe, Pa.; 
production manager, McFreely Brick Co. 

McKInNEY, WILLIAM H., 137 Hall St., Tiffin, Ohio; 
superintendent, American Radiator & Standard Sani- 
tary Corp. 

RuHOopDES, RaLtpH R., 1729 Powell St., Norristown, Pa.; 
ceramic engineer, E. J. Lavino & Co. 

TAKANO, SHINJIRO, Osaka Yogyo Co., Dojima-Hamadori 
2nd St., Kita-ku, Osaka, Japan; manager and chief 
engineer. 

WHITTAKER, Harry, 3017 East 78th St., Chicago, IIl.; 
research ceramist, Crane Co. 


* Indicates former member of The Society rejoining. 


Student 
University of Illinois: Roy C. Stem and DONALD 
K, STEVENS. 

Ohio State University: JAMES F. BARNES, GEORGE E. 
BROWNEWELL, ARTHUR E. CURRIER, DONALD E. POSTLE- 
WAITE, and Howarp F. RUSSELL. 

Princeton University: JOHN T. PITTENGER. 

Virginia Polytechnic Institute: JOHN W. ASHER, JOHN 
A. BaILey, JR., HERBERT A. DESAIX, WADE H. Hirt, 
ROBERT A. MorFeTtT, Oscar J. PARKER, EDWARD H. 
Rouirs, and L. M. SHOWALTER. 


MEMBERSHIP WORKERS’ RECORD 


Corporation 
W. A. Weldon 4 
Personal 
A. I. Andrews 4 E. L. Maxson 1 
G. H. Brown 1 A. de Arruda Pereira | 
F. B. Carter 1 L. A. Smith 1 
Seiji Kondo i Office (4 
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Student 
A. I. Andrews 4 J. W. Whittemore 8 
Ralston Russell, Jr. 1 Office 1 
A. S. Watts 2 
Grand Total 37 


ROSTER CHANGES DURING DECEMBER* 


Personal 

BERLEK, JoSEF (Oesterreichische Magnesit A.-G., 
Radenthein, Karnten, Germany (formerly in name of 
K. Erdmann) 

CARTER, DONALD R., Eagle-Picher Sales Co., Cleveland, 
Ohio (formerly in name of Miles M. Zoller) 

KoopMAN, PETER, JR., 2614 4th, N. W., Canton, Ohio 
(Lakewood, Ohio) 

Koppers, HEINRICH, G.m.b.H., Tokyo Office, Central Post 
Office, Box 302, Tokyo, Japan (Essen, Germany) 

Morris, GEORGE J., Harbison-Walker Refractories Co., 
oe No. 2 Works Lab., Clearfield, Pa. (Sykesville, 
Pa, 

NEWHOUSE, HENRY, 4103 Third Road, North, Apt. 1, 
no Community, Arlington, Va. (Washington, 

SANTOMIERI, S. LEwis, Battelle Memorial Institute, 505 
King Ave., Columbus, Ohio (East Rochester, N. Y.) 

SARANDRIA, JOSEPH A., 103 Choate Ave., Buffalo, N. Y. 
(Lackawanna, N. Y.) 

SMITH, ALFRED W., 59 N. Clinton Ave., Trenton, N. J. 
(Fonda, N. Y.) 

STEARNS, LEONARD F., 284 Ferry St., Malden, Mass. 
(Hopewell, Va.) 

STOCKETT, JOHN W., JR., National Lime Association, 927 
15th St., N. W., Washington, D. C, (formerly in name 
of Lee S. Trainor) 

TRABERT, LOREN A., Macomb Pottery Co., Macomb, III. 
(Stockton, Calif.) 


* Address in parentheses is the former address. 


BATTELLE MEMORIAL INSTITUTE 
APPOINTMENTS 


Eugene M. Lannes and S. Lewis Santomieri have 
joined the staff of Battelle Memorial Institute as ceramic 
engineers. Mr. Lannes is working on the development of 
an improved insulating ceramic structural material and 
Mr. Santomieri is carrying on research on ceramic elec- 
trical insulators. 

Mr. Lannes is a graduate of Ohio State University and 
was formerly associated with the Porcelain Products, 
Inc., Carey, Ohio. Previous to that he was with the 
Hancock Brick & Tile Co., of Findlay, Ohio. 

Mr. Santomieri was formerly in charge of research for 
Victor Insulators, Inc., Victor, N. Y., and a member of 
the staff of the Ceramic Experiment Station, Alfred, N. Y. 
He is a graduate of the New York State College of Ce- 
ramics. 

Both men are members of The American Ceramic 
Society. 


Membership in 
The American Ceramic Society 


FOR CONTINUING EDUCATION 
IN CERAMICS 
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OF THE SOCIETY 


NORTHERN CALIFORNIA SECTION 


At a meeting on December 4, 1939, the Northern Cali- 
fornia Section of The American Ceramic Society elected the 
following officers for 1940-1941: 


Chairman: C.W. Krart, Kraftile Co., Niles, Calif. 

Vice-Chairman: T. K. CLEVELAND, Philadelphia Quartz 
Co. of California, Berkeley, Calif. 

Treasurer: GRAHAM G. SmiTH, N. Clark & Sons, Alameda, 
Calif. 

Secretary: GEORGE A. Pace, Stockton Fire Brick Co., 
Pittsburg, Calif. 


Following the election, various committee reports were 
given. Graham G. Smith, chairman of the committee for 
the promotion of a clay investigation program for the 
State of California, told of the progress that was being 
made and that the program was to be started by January 1, 
1940. 

E. E. Saunders, on behalf of the Section, gave an address 
in compliment to A. S. Adcock, the retiring chairman of the 
Section. 

Following the business session, a Christmas party was 


held. 
—GEoRGE A. PAGE, Secretary 


ST. LOUIS SECTION 


The fall meeting of the St. Louis Section of The American 
Ceramic Society was held December 7, 1939, at Garavelli’s 
Restaurant in St. Louis, Mo. Fifty-one persons were 
present. 

After dinner, H. M. Tostlebe, Chairman, called for the 
report of the Nominating Committee, and the election of 
officers was held. The following officers were unani- 
mously elected: 


Chairman: P. G. HEROLD, Missouri School of Mines, 

Rolla, Mo. 

Vice-Chairman: H. H. Hanna, Pittsburgh Plate Glass 

Co., Crystal City, Mo. 

Secretary: A. J. Pau, Laclede-Christy Clay Products 

Co., St. Louis, Mo. 

Treasurer: D. W. Ross, Laclede-Christy Clay Products 

Co., St. Louis, Mo. 

After the election, the following program was presented: 

(1) A silent educational picture, ‘‘Walls Without 
Welds,”’ presented through the courtesy of the National 
Tube Co. Division of the U. S. Steel Corp. 

(2) A progress report, “‘Concentration and Use of 
Feldspar Derived from Missouri Granite,” by Floyd Elli- 
ott, Dept. of Ceramics, Missouri School of Mines. This 
work is a co-operative project between the Missouri Geo- 
logical Survey, the U. S. Bureau of Mines, and the Ce- 
ramic Department of the Missouri School of Mines. 

(3) <A discussion on ‘‘Bauxite,’’ by N. L. Shepard, 
Aluminum Research Laboratories, Aluminum Ore Co., 
East St. Louis, II. 

(4) A discussion on “Service Requirements of Glass 


Tank Requirements,’’ by H. H. Hanna. 
—P.G. HEROLD, Secretary 


MICHIGAN-NORTHWESTERN OHIO 
SECTION 


The Michigan-Northwestern Ohio Section of The Ameri- 
can Ceramic Society held the second dinner meeting of the 
season at the Durant Hotel in Flint, Mich., December 1, 
1939. George H. Willits of the Patent Division, General 
Motors Corp., gave a talk on ‘‘The Patent Laws and Their 
Application to the Ceramic Field.’’ Mr. Willits was 
called upon to answer many questions at the conclusion 


of his talk, which indicated the interest shown in his 
subject. The meeting was attended by about forty 
members. 

The officers of this Section are Chairman, L. G. Tait and 


Secretary, John A. Foster. 
—PROBERT W. DAGER 


PACIFIC-NORTHWEST SECTION OFFICERS 


O. K. Edwards, Willamina Clay Products Co., 132 
S. W. Mill Street, Portland, Oregon, is President of the 
Pacific-Northwest Section, succeeding Fremont Burrows. 
Carl H. Zwermann, Acting Head of the Department of 
Ceramic Engineering, University of Washington, Seattle, 
Wash., is Secretary. 


PITTSBURGH SECTION MEETING AND 
OFFICERS 


J. B. Simons, superintendent of enameling at the Mans- 
field, Ohio, plant of Westinghouse Electric & Manufac- 
turing Company, substituted for C. L. Van Derau, plant 
manager at the Pittsburgh Section meeting, held on 
November 14, 1939. Mr. Simons described the production 
methods at the Mansfield plant. 

The following officers were elected for 1940: 

Chairman: J. R. Beam, Universal Sanitary Mfg. Co., 

New Castle, Pa. 

Vice-Chairman: C. L. Thompson, Harbison-Walker Re- 
fractories Co., Pittsburgh, Pa. 

Secretary: G. J. Bair, Mellon Institute, Pittsburgh, Pa. 

Treasurer: J. W. Hepplewhite, E. M. Knowles China 

Co., East Liverpool, Ohio. 

—C. L. THompson, Secretary 


SCHOOL NOTES 
RUTGERS CERAMIC CLUB 


The Rutgers Ceramic Club and Student Branch of The 
American Ceramic Society met on December 11, 1939, in 
the Ceramics Building, Rutgers University, New Bruns- 
wick, N. J. 

The speaker for the evening was George T. Morse, 
United States Gypsum Co., Chicago, IIl., who talked on 
“Gypsum Products in the Ceramic Industry.”’ His lec- 
ture covered various phases of the gypsum industry; for 
example, the different forms in which gypsum occurs, 
their geographical sources, methods of recovery, various 
methods of processing the raw material, and its ultimate 
uses for mold and building plasters as well as for cements. 
He also enumerated several of the lesser known uses of 
gypsum, i.e., its use as a decorative wall covering, as a 
growth promoter in peanut culture, and in the manufac- 
ture of crayons. 

Music and refreshments followed the lecture. 

—GILBERT GoopMAN, Corresponding Secretary 


UNIVERSITY OF NORTH CAROLINA, 
RALEIGH UNIT 


The University of North Carolina, Raleigh Unit Student 
Branch, held its annual initiation meeting November 7, 
1939, at which twenty-three students were taken in as 
associate members. Following the initiation, a picnic 
supper was served in the kiln laboratory. 

The officers of the Student Branch for 1940 are as 
follows: President, Hal Randolph; Vice-President, H. H. 
Thomas; Secretary, J. W. Nelley; Treasurer, S. W. Derby- 
shire. 
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KERAMOS NORTH CAROLINA CHAPTER 

The North Carolina Chapter of Keramos held its fall 
initiation ceremony November 8&8, 1939. W. Wurth 
Kriegel of the faculty, W. S. McLaughlin, a senior, J. W. 
Nelley, E. S. Towery, and S. L. Thomas, juniors, were 
initiated. 

On November 22, the Chapter held its annual Orton 
Commemorative banquet at Colonial Pines, at which 
eighteen members were present. As is customary at the 
banquet, A. F. Greaves-Walker was the speaker. His 
subject was ‘‘General Edward Orton, Jr.’s, Contribution to 
Ceramics.” 

As a continuing project from year to year, the Chapter 
undertakes to interest high-school students of the State in 
ceramic engineering. This year the Chapter has dis- 
tributed to the eight hundred preparatory and high schools 
of North Carolina the booklet entitled ‘‘Careers in the 
Mineral Industry.” 

The officers of Keramos are as follows: President, 
Frank P. Sabol; Vice-President, J. N. Smith; Secretary, 
G. C. Robinson; and Treasurer, C. M. Gattis. 


OHIO STATE UNIVERSITY 


The regularly scheduled meeting of the Ohio State 
University Student Branch was held the evening of 
November 28, 1939, in Lord Hall, Ohio State University. 

Howard Petty, President, called the meeting to order. 
D. E. Postlewaite, Secretary-Treasurer, read the minutes 
and the Treasurer’s report 

Mr. Hoelscher gave a report of the success of the foot- 
ball, volleyball, and bowling teams and requested the 
members to organize a basketball team. 

The speaker for this meeting was C. J. Koenig of the 
Engineering Experiment Station, who talked on ‘Uses of 
Nepheline Syenite in the Ceramic Industries.’’ Lantern 
slides were used to illustrate the talk. Dr. Koenig gave 
data on the composition, formation, occurrence, and re- 
finement of nepheline syenite, and he described its ad- 
vantages over feldspars in the structural clay, enamel, 
sanitary porcelain, semivitreous ware, glass, floor and 
wall tile, and other ceramic industries. 

A question period followed, after which the meeting 
was adjourned and refreshments were served. 

—DOoNALD E. PosTLEwalIrTe, Secretary 


STUDENT MEMBER HELD IN HUNGARIAN 
INTERN CAMP 


The following notice concerning Bronislavy Niklewski, 
Jr., appeared in the November 29, 1939, issue of the 
University of Illinois Alumni News. Mr. Niklewski 
presented a paper entitled ‘‘Wet-Process Leadless Cast- 
Iron Enamels” at the Forty-First Annual Meeting held 
in Chicago, IIl., in April, 1939. 

“Great relief came to the Department of Ceramic 
Engineering recently when a letter was received from 
Bronislav Niklewski, °38, stating that he was in good 
health in an intern camp for Polish officers in Hungary. 

““A native of Poland, ‘Nik’ came to the United States in 
September, 1937, and was in school here for a year. He 
is probably the first alumnus to see action in the present 
World War. 

‘**Nik,’ an honor student, had made many friends among 
the faculty and students while working for his Master of 
Science degree. No word had come from him since the 
war broke out, and the European disturbance made it 
impossible to write to him. 

“After getting his Master’s degree, ‘Nik’ worked for a 
year in plants in the United States for practical experience 
before going back to Poland to work for his Ph.D. degree 
at Posen. He had been in his native country but a short 
time when hostilities broke out and he was forced to drop 
his research. 

““Nik’ held the commission of first lieutenant in the 
artillery and saw active service before he was forced to re- 
treat into Hungary.”’ 
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School Notes— Necrology 


EDWARD ORTON, JR., CERAMIC 
FOUNDATION FELLOWSHIPS 


Under grants from the Edward Orton, Jr., Ceramic 
Foundation, four fellowships were continued for the present 
school year. These fellowships are for graduate study and 
are granted for a two-year period. They allow the incum- 
bent an annual stipend of $600. The University is given 
$150 in addition to the stipend for special equipment 
and incidental expenses connected with the investigation. 

The following men have been appointed from the des- 
ignated universities to fill the fellowships for the present 
school year: 

(1) Rutgers University: James M. Humphreys (Sas- 
katchewan University), ‘‘Association in Soda-Borosilicate 
Glass as Revealed by Measurements of the Dielectric 
Constants.” 

(2) University of Illinois: M. Kenneth Blanchard 
(University of Washington), ‘‘Glaze Slip Control.” 

(3) Pennsylvania State College: William A. Scholes 
(University of North Carolina, Raleigh Unit), ‘‘Froth 
Flotation to Remove the Iron-Bearing Minerals from 
Clays.”’ 

(4) Ohio State University: Jo M. Teague, Jr. (Georgia 
School of Technology), ‘‘Flux Constituent of Vitreous 
Whiteware Bodies.” 


NECROLOGY 
GEORGE F. SCHLESINGER 


George F. Schlesinger, engineer-director and secretary 
of the National Paving Brick Association and former Ohio 
Director of Highways, died December 1, 1939, in Wash- 


George F. Schlesinger 
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ington, D. C., from a heart attack, after two days’ illness. 
He was fifty-four years old. 

Mr. Schlesinger was graduated from Ohio State Uni- 
versity in 1907. After graduation he became division 
engineer for the Rock Island lines in Kansas and Missouri. 
In 1913, he joined the Ohio State University faculty in 
the department of civil engineering where he remained 
until 1917. During the war, he was appointed engineer 
in charge of the construction of the army reserve depot in 
Columbus, Ohio. 

Mr. Schlesinger was successively Highway Department 
division engineer at Cincinnati, Ohio; chief construction 
engineer, Highway Department; and director of the Ohio 
— of Highways and Public Works from 1925 to 
1927. 


He established an outstanding record as a railroad and 
highway engineer in public and private service. 

In 1927, he became affiliated with the National Paving 
Brick Association, in Washington, D. C., in which position 
he continued until his death. 

Mr. Schlesinger had been president of many engineering 
groups. He was a past-president of the Central Ohio 
Section of the American Society of Civil Engineers, the 
Columbus Engineers Society, the Ohio Engineering 
Society, and of the Mississippi Valley Association of State 
Highway Departments. He was treasurer of the American 
Road Builders Association, a member of the American 
Association of State Highway Officials, the Ohio Conference 
on City Planning, and the Highway Transport Associa- 
tion. 


THE INSTITUTE OF CERAMIC ENGINEERS 


Joint Meeting with A.I.M.E. 

T. N. McVay, who, with B. C. Bur- 
gess, served as Chairman of the Ce- 
ramic and Refractory Materials ses- 
sion at the Tuscaloosa co-operative 
meeting of the A.I.M.E. and Institute 
of Ceramic Engineers, reports that it 
was highly successful. The total regis- 
tration was more than two hundred, 
and about seventy-five persons attended the ceramic 
session. The program and list of papers appeared in the 
December, 1939, Bulletin, p. 470. 


Pan-American Co-Operation 

The American Engineering Council has corresponded 
with the Institute of Ceramic Engineers and with its 
other member societies with regard to the plan of A.E.C. 
to devote a session at its next annual meeting to interpro- 
fessional relations between North and South America. 
This is in line with the activities of the State Department 
at Washington, D. C., to further all types of co-operation 
with the South American countries. One aim of the 
A.E.C. program will be to interest South American engi- 
neers in more active co-operation with our engineering 
societies. Just how this would affect The American Ce- 
ramic Society and the Institute of Engineers is not obvious, 
but one fact seems evident, viz., the almost complete lack 
of Ceramic Society members in South America and Mexico 
is out of proportion to the considerable interest to be 
found there in ceramic matters of technical nature. This 
is particularly true in the field of refractories. 

One by-product of these discussions of Pan-American 
engineering co-operation is the consideration now being 
given by A.S.T.M. to the advisability of having certain 
standard methods translated into Spanish and possibly 
into Portuguese. 


Membership 

A considerable number of engineer members of The 
Society have not as yet made application for membership 
in the Institute. Numbers are impressive in the work in 
which the Institute is engaged, principally that of ob- 
taining belated recognition of ceramic engineering by 
State Boards of Engineering Examiners and the national 
engineering societies. 

The Institute should have at least 500 members, and 
those who are eligible and have not made application are 
urged to do so immediately. 

The Committee on Membership and Examinations is 
attempting to devise a workable method of substituting 
“experience” for the examination required for the Member 
grade. The task is not easy because the standing of the 
Institute among other engineering societies and with the 
State Boards depends largely upon our membership re- 
quirements. The Committee hopes to have recommenda- 
tions ready for presentation to the Executive Committee 
for discussion at the Annual Meeting, April 7-13, 1940, at 
Toronto, Canada. 


Professional Licensing 

Maryland recently has passed a professional engineers 
registration law and has appointed a State Board of Ex- 
aminers. J. R. Baker, 1616 Lexington Bldg., Baltimore, 
Md., is secretary. For a limited time, applicants for pro- 
fessional registration will be granted a license, based on 
experience and without examination. All ceramic engi- 
neers in Maryland who have been in ‘‘responsible charge”’ 
for several years are urged to apply immediately for 
registration whether or not they are members of the 
Institute. 

The State Board in Kentucky, of which C. S. Crouse, 
Engineering Bldg., University of Kentucky, Lexington, 
Ky., is secretary, is still registering qualified engineers 
without examination. Ceramic engineers in Kentucky, 
or those living in adjoining states who have operations 
in Kentucky, should make application for registration 
immediately. 

Several ceramic engineers have applied for registration in 
Pennsylvania. Through the efforts of the Executive 
Committee of the Institute, the State Board has agreed to 
give applicants every consideration at its next meeting. 

Many states do not require an examination for engi- 
neering applicants who have had considerable experience 
(five to ten years) in ‘‘responsible charge’’ of engineering 
work. Some ceramic engineers may not now consider a 
professional license necessary, but in many states the 
State Boards are gradually extending their authority 
and making it desirable for every engineer to be registered. 
The standing of an engineer among his fellows, further- 
more, is definitely enhanced when he holds a professional 
license. 


Educational Trends, 1939 

Funds provided by the Carnegie Foundation for the 
Advancement of Teaching have made possible an exhaus- 
tive study of engineering education trends. This report, 
which has been released by the Engineers’ Council for 
Professional Development is ‘‘Present Status and Trends 
of Engineering Education in the United States,’’ by Dugald 
C. Jackson, M.I.T. emeritus professor, whose source data 
were the extensive files built up by E.C.P.D. in examining 
and accrediting engineering curricula. 

The extensive tabulated data in this report will be 
studied chiefly by educators, but the author’s summary 
is of general interest. Highlights of this summary follow. 

“Tt is reasonable to say that the majority of the sub- 
stantially one hundred and sixty engineering schools 
in the United States are now in a sound status and are 
wide-awake to improve their effectiveness. The prin- 
cipal defects in the quality of faculties are perhaps a lack 
of recognition of the unity of learning in science and in 
political economy as applied in engineering, an inadequate 
espousal of professional ideals as distinguished from 
craftmanship or speculative philosophy, a failure to impress 
on all students that a successful engineer’s life demands 
continuous study throughout its length, and a failure 
to dovetail the curricula into political economy on one side 
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as thoroughly as they are dovetailed into physical science 
on the other.... Part of the onus for the defects named 
may be appropriately laid at the doors of administrative 
GiMCErs, ...s« an additional fault .... is the failure to 
recognize that the proper use of research vitalizes all levels 
of engineering education, from the sophomore under- 
graduate to the most advanced levels, which makes it a 
requisite and important factor in such education. 

“There are some critics who sigh over the state of engi- 
neering education and propose forcing modifications of its 
processes or of its duration by legislation in the states. 
They, however, usually visualize only some of the aspects 
of engineering practice (such as independent practice 
as a consultant), and they would make preparation for all 
the varied characteristics of engineering by means of one 
mold. Such proposals are false to the needs of the nation 
and its industries. The proponents sometimes argue from 
apparent analogies with the professions of medicine and 
law but fail to yield thought to the vast difference in the 
scope of engineering activities compared with medicine 
and law and, therefore, the wider variety of education 
that should be available without regimentation for prac- 
titioners in the various aspects of engineering. The evolu- 
tion of engineering education over a variety or range of 
undergraduate and graduate curricula has occurred to 
meet the needs of the nation, and evolutionary changes 
are constantly under way as the needs of the nation’s 
population and its industries change and the enlarging 
disclosures from scientific research make them practicable. 
If the existing lag between the precepts and the fitting- 


ness of economic tenets, the vision of social relations, and 
the ethics of political science can be overcome, the rate of 
evolution referred to will be accelerated naturally, but 
this cannot now be foreseen with definiteness..... 

“According to the questionnaires of the 135 engineering 
schools which were acted upon by the E.C.P.D. up to 
October 22, 1938, there was a total of 3832 persons in the 
teaching staffs of the engineering schools in the years 
between 1933 and 1936. These schools reported a capital 
investment for buildings and equipment of $137,835,000 
apportioned to engineering and an annual income alloted 
to engineering of $23,870,000. The foregoing investment 
was $2060 per student and the income for engineering was 
$358 per student per year, including all students (i.e., 
both full-time and part-time students).’’ 

There is, Dr. Jackson points out, increasing interest in 
student meetings of the national engineering societies 
and a “‘tendency to carry on experiments in education 
and researchin which more than one department takes an 
active interest.’’ An impressive trend lies in the recently 
developed attention to the social relations of engineering 
and the social responsibilities of engineers, coupled with a 
swing from ‘‘practical empiricism to sound science.’ 
The change in attitude toward instruction in English 
“has been almost revolutionary,’’ and there appears to be 
some evidence of a return to the study of foreign lan- 
guages. The importance of economics and sociology ‘‘as 
subjects for close and accurate study by engineering 
students”’ is noted and discussed by Dr. Jackson. 


NOTES FOR 


CERAMISTS 


PORCELAIN ENAMEL INSTITUTE OFFICERS 


The ninth annual meeting of the Porcelain Enamel 
Institute was held in New York, N. Y., November 16 and 
17, 1939 (see The Bulletin, p. 474, December, 1939, for 
titles of papers presented). The officers elected by the 
Board of Trustees for 1940 are as follows: President, 
P. B. McBride, Porcelain Metals Corp., Louisville, Ky.; 
Vice-Presidents, William H. Brett, Enamel Products Co., 
Cleveland, Ohio, and R. R. Danielson, Metal & Thermit 
Corp., Carteret, N. J.; Treasurer, William Hogenson, 
Chicago Vitreous Enamel Product Co., Cicero, Ill.; and 
Managing Director, C.S. Pearce, Chicago, Ill. C.D. Claw- 
son, of the Ferro Enamel Corporation, was named as a 
representative of the Frit Division on the Board of Trus- 
tees for the coming year. 


R. W. ROWLAND ON BOARD OF TRUSTEES 
AT PENN STATE 


The Governor of Pennsylvania has appointed Roger W. 
Rowland a member of the College Board of Trustees of 
Pennsylvania State College. Mr. Rowland also is a mem- 
ber of the Governor’s cabinet and Secretary of Property 
and Supplies (see The Bulletin, 18 [8] 105 (1939)). 

It is clear that a college trustee must have the institu- 
tion as a whole at heart rather than to single out any par- 
ticular school. On the other hand, it is interesting to 
note that Secretary Rowland is the first man with a ce- 
ramic background who has been appointed to serve as a 
trustee of the College. 


—EpDwWaRD STEIDLE, Dean, 
Pennsylvanta State College 


CANADIAN CERAMIC SOCIETY FALL 
MEETING 
The fall meeting of the Canadian Ceramic Society was 
held at the Engineers’ Club, Toronto, November 30, 1939. 
Dinner was served at 6:30 o’clock, which was followed 
by a technical session. A paper on nepheline syenite was 


presented by Harry Priest, ceramic engineer, National 


(1940) 


Fire Proofing Co., Ltd., Aldershot, Ont., and motion pic- 
tures were shown of the plant of the Canadian Nepheline 
Co., Ltd., Lakefield, Ont., and the manufacture and han- 
dling of the product. 

Officers of the Canadian Ceramic Society are as follows: 
Immediate Past-Presitdents: N. B. Davis and H. D. Mc- 
Laren; Executive Officers: President, H. A. Bevens; 
Vice-President, W. F. Findlay; Secretary-Treasurer, Gor- 
don C. Keith; Clay Division: Chairman, W. G. Wilson; 
Secretary, Y. R. Anderson; Directors, G. C. Irvine and 
J. G. Phillips; Enamel Division: Chairman, A. Kelly; 
Secretary, K. M. Hossack; Dutrectors, W. M. Brown and 
W. N. Varey. 

—GorpDon C. KEITH, Secretary 


MICRONIZED CLAY 


Reports from the porcelain enamel industry are sub- 
stantiating the claims made for the micronizer method 
of processing clays used in the production of porcelain 
enamel products, such as washing machines, refrigerators, 
ranges, sanitary ware, and building units. Grinding 
to the fineness of one micron, this new manufacturing 
process is said to increase the workability of porcelain 
enamels through more rapid ‘‘wetting down” or “‘setting 
up” and to eliminate all foreign matter, previously so 
difficult to remove. 

Coarseness and foreign substances frequently made a 
“common” clay out of a high-quality raw material; 
micronizing makes fine-quality clays even finer both from =% 
the standpoint of economy in production and workability. ve £ 

For a description of this machine, see H. G. Wolfram, - x! 
“An Interesting New Grinding Process,’’ Bull. Amer. 
Ceram. Soc., 18 [10] 374-75 (1939). 


ROOKWOOD POTTERY 


During the late afternoon of November 22, 1939, I 
visited the Rookwood Pottery, accompanied by Lois 
Purdy Turner. Without revealing our identities, we 
spent more than two hours looking at the ware recently 
made. Many exquisite pieces with the famous ‘Tiger 
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Eye” and ‘‘Vellum’”’ mats of several varieties, as well as 
glossy glazes over underglaze paintings, held our interest. 
Oxblood and flambé glazes with the unusual Rookwood 
artistic applications impressed us with the value of com- 
bining applied scientific research with artistic design. 

A trip with a group of visitors through the factory 
revealed the fact that work was in progress although the 
time was after working hours. A kiln had just been drawn, 
architectural work was being laid out, and it was far from 
being a day’s end closed-down shop. 

Returning to the showroom where purchases were made, 
John Dee Wareham, the President and Treasurer, was 
sought to obtain a story of Rookwood of today to be used 
as a follow-up on the stories in The Bulletin on the begin- 
ning years of Rookwood. 

Mr. Wareham took us on another plant tour to see 
things not shown on the regular tourist trip, and he called 
attention to many types of craft and architectural artware 
not shown to us before. To a ceramist deeply interested 
in industrial art in ceramics, this second trip with Mr. 
Wareham as guide was very instructive. 


Booklet on Rookwood Pottery 

The following excerpts from a booklet given to visitors 
tell some of the developments by Rookwood. 

‘‘The Pottery is managed on lines opposite to the pre- 
vailing factory system, as the effort is to attain a higher 
art rather than commercial output. Absolutely no print- 
ing patterns are used nor any duplicates made of signed 
decorated pieces. A spirit of freedom and liberality has 
prevailed in order to cultivate in every way individual 
artistic feeling among the workers employed. 

“The production, which originally was in rich, warm, 
yellow, and red tones, is no longer limited to this effect. 
Even dark pieces are often relieved with deep, rich greens 
and blues. There have developed more advanced types 
of light arrangements in what are known as ‘Tris,’ ‘Vellum,’ 
soft porcelain, etc. In these, we find the same mellow 
tone, the same brilliancy as in the older ware, which, ac- 
cording to the artist, has been largely superseded because 
of a wider command of color. To the earlier period be- 
longs also the famous ‘Tiger Eye,’ first made at Rookwood 
in 1884. This is the very first of the class known as crys- 
talline glazes and since extensively developed elsewhere. 
In most others, however, the crystals appear on the outer 
surface of the glaze. In Rookwood alone, entirely unlike 
these other types, the crystalline formation lies deep in the 
substance of the glaze in luminous sheets of extraordinary 
beauty. 

“The mat glazes were first made at Rookwood in 1896, 
and now are among the most admired of its productions. 
In these, the special quality is beauty of texture, although 
the range and variation of color are great. To many 
pieces, decoration is applied of flowers or other subjects 
broadly modeled, of motives derived from American 
Indian designs, and of other conventional ornaments in- 
cised or in relief. 

“The variation of the mat-glaze type, known as ‘Vel- 
lum’ ware, was first shown at St. Louis in 1904 and was 
pronounced by expert judges to be the only ceramic 
novelty of the Exposition. 

“The ‘Ombroso’ type of mat glaze was brought out in 
1910. The colors are usually in quiet tones of gray and 
brown with occasional accents of other colors, and the 
decorations, if any, are relief modeling or incised designs. 

“For its fortieth anniversary, Rookwood revived its 
famous ‘Tiger Eye’ in a new and more varied range of 
color. This was followed by many other refinements of 
glaze textures; among them, waxy-textured mats and the 
brighter butterfat surfaces. Then came ihe gradual 
and full perfection of the ‘Oxblood’ and flambé types, 
originated long ago by the great Chinese potters who set 
a pace in fine ceramics. 

“Rookwood’s Fiftieth Year brought out a rich red, other 
than ‘Oxblood,’ also one of the Chinese mysteries, and 
has now added new glaze qualities in wax mat, crystalline, 
and aventurine.”’ 

—Ross C. Purpy 


DONALD S. BEAL SALES REPRESENTATIVE 


Donald S. Beal of the Porcelain Enamel & Mfg. Co., 
Baltimore, Md., has been appointed to the position of 
sales representative in the Chicago territory. Before 
this appointment, he was service engineer in this territory. 


Donald S. Beal 


Mr. Beal received his Bachelor of Science degree from 
Whitworth College, Spokane, Wash., and has been engaged 
in ceramic work continuously since 1929. For five years, 
he was in charge of process control at the Mansfield, 
Ohio, plant of the Westinghouse Electric & Mfg. Co., 
and for four years he was with Servel, Inc., Evansville, 
Ind. He resides at 250 Vandiman Ave., Glenn Ellyn, 
Ill. 


AIR HYGIENE FOUNDATION FALL MEETING 


The fourth fall meeting of the Air Hygiene Foundation 
was held at its headquarters, Mellon Institute, Pitts- 
burgh, Pa., November 14 and 15, 1939. More than 250 
persons attended, representing 101 companies in the basic 
industries from Massachusetts to Utah; the guests in- 
cluded representatives of the U. S. Public Health Service, 
U. S. Department of Labor, labor organizations, and in- 
stitutions interested in employee health work. 

Virtually all aspects of industrial health work were cov- 
ered, ranging from the interests of top management to 
problems confronting the physician, engineer, and safety 
director. The program included cost figures showing that 
industrial hygiene ‘‘is a good way of making money,” 
a symposium on sick absenteeism, progress reports on 
the Foundation’s medical and engineering researches, a 
review of recent occupational disease legislation, and a 
forum on the impact of employee health on industrial 
and public relations. 

Two rabbits with ‘‘windows”’ affixed to their ears were 
exhibited by Dr. Eliot R. Clark and Darrow Haagensen 
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of the University of Pennsylvania to illustrate medical 
studies which the Foundation helps to support at that 
school. With the aid of a microscope, delegates were able 
to look through the ‘‘window”’ and see the effects of toxic 
materials in living tissue. 

Dr. L. U. Gardner of the Medical Committee, reporting 
on his work at Saranac (N. Y.) Laboratory, announced 
that the department of petrography has been established 
with a Foundation grant to study the effect of inhalation 
of different dusts. Some 150 samples of rock from 14 
industries were classified during the year, providing 
valuable data for evaluating industrial dust hazards. 

Philip Drinker, Chairman of the Preventive Engineer- 
ing Committee, described the Foundation’s two projects 
at Harvard, viz., (1) the investigation of the characteristics 
of electroplating tanks, baths, and vats, using toxic sol- 
vents and liquids to provide a rational basis of design and 
(2) the determination of the most dangerous size-range 
of dust particles in order ‘‘to focus our efforts particularly 
against them,’ as in the design of respirators and other 
dust-capturing equipment. 

Andrew Fletcher, Vice-President, St. Joseph Lead Co., 
cited cold cost figures to prove that ‘‘all employees gain 
through improved work conditions, and all employers 
benefit through lower operating costs.” 

Theodore C. Waters, Chairman of the Maryland Oc- 
cupational Diseases Commission and a member of the 
Foundation’s Legal Committee, reported that ‘'24 states 
and the District of Columbia now have occupational 
disease compensation statutes.’’ Five other states have 
authorized commissions to consider such legislation. He 
analyzed proposed federal legislation designed to give 
federal aid to states granting compensation for occupational 
diseases. 

Robert J. Watt, International Labor Representative, 
American Federation of Labor, lauded the “encouraging 
initiative which industry has shown in its support”’ of such 
an organized effort to improve employee health and de- 
clared ‘‘here is one issue upon which employers and workers 
can agree.”’ He asserted that the A. F. of L. wants to 
avoid strife but that its members will seek this method 
unless industry accepts its responsibility to provide health- 
ful work places. 

V. P. Ahearn, Executive Secretary, National Industrial 
Sand Association; C. C. Carr, Aluminum Company of 
America; Dr. C. O. Sappington, industrial consultant, 
and others discussed employee health as a force in indus- 
trial and public relations. Employers were urged to tell 
the story of their humane contributions in matters of 
health improvement. 

Dr. A. J. Lanza, Chairman of the Foundation’s Medical 
Committee, led a symposium on sick absenteeism in which 
half a dozen medical directors and industrial hygiene en- 
gineers participated. Companies were urged to make 
‘detailed studies of departmental and occupational sick- 
ness records.’”’ Short term disabilities lasting less than 
eight days are of the greatest concern to industry. Res- 
piratory disorders apparently account for almost half of 
the absences, which amount to anywhere from 5 to 10 days 


. per year for the average male worker; the lost time rate 


for women is higher. 

C. E. Ralston, Pittsburgh Plate Glass Co., and Chairman 
of the Foundation’s Membership Committee, summed up 
the high points of the meeting. He urged wider support 
by employers “‘of this collective effort for the improvement 
of employee health.”’ 


W. WURTH KRIEGEL IS DOKTOR INGENIEUR 


W. Wurth Kriegel, instructor in the Department of 
Ceramic Engineering, University of North Carolina, in 
October received the degree of Doktor Ingenieur from 
the Technische Hochschule, Hannover. His diploma 
was sent from the American Embassy in Berlin. Work 
for the degree was carried out under Dr. G. Keppeler 
during 1937-1938; he was as an exchange student under the 
auspices of the Montana School of Mines, the Institute of 
International Education, and the Deutscher Akademischer 


(1940) 


Austauschdienst. At that time, Dr. Kriegel was on leave 
of absence from his duties as instructor in ceramics at the 
Montana School of Mines and as ceramist for the Montana 
Bureau of Mines and Geology (1934-1939). 

Dr. Kriegel’s thesis, ‘‘Beitrig zur Kennzeichnung der 
mineralogischen Bestandteile keramisch wichtiger Tonen,”’ 
was published in Sprechsaal, July, 1939, under joint author- 
ship with Gustav Keppeler. 


W. W. Kriegel 


His undergraduate work was taken at the University ot 
Washington, where he received the Bachelor of Science 
degrees in Civil Engineering (1929) and Ceramic Engineer- 
ing (1932). In 1936, he received a master’s degree from 
the Montana School of Mines. During the years 1930- 
1934, he was engaged in industry. 

Dr. Kriegel accepted his present position as instructor 
in ceramic engineering and assistant to A. F. Greaves- 
Walker in September, 1939. 


HISTORY OF THE NEW YORK SOCIETY 
OF CERAMIC ARTS 


By Marie LE PRINCE 


Early in 1892, when my mother, S. Elizabeth Le Prince, 
organized the New York Society of Keramic Arts, we 
lived at the Jumel Mansion. The octagonal Council 
Room where General Washington and the last Indians of 
Manhattan smoked the peace pipe was our studio, and the 
kiln was in the rock-hewn cellar, where prisoners were held 
during the Revolutionary War. 

When the art exhibits were being collected for the 
Chicago Fair of 1893, my mother had classes at the In- 
stitute for Artisans in the West Twenty-Third Street 
School for American Design, founded by John Ward 
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Stimson, and it was there in her studio that the first 
meeting of the Society was held. Mrs. E. Deen Gardner 
was Secretary. 

It was decided to send a country-wide invitation to a 
preliminary exhibition in New York, the best pieces 
chosen to be sent to Chicago for exhibit in the white palaces 
on the Lake. 

We had many committee meetings, working early and 
late in Washington’s council chamber, but not always 
peacefully! Some wanted to admit only professional work, 
and some thought that the students should be repre- 
sented to build up the Society and to promise a wider 
recognition. The liberals won, and when Mme. Alberti 
offered her house on Fifth Avenue near Forty-Second 
Street for the exhibition, it was in consideration of that 
liberal policy that Augustus St. Gaudens, W. M. Chase, 
and Hart Brewer were persuaded to act as judges. 

A copy of the certificate, with the signature of these il- 
lustrious three, is a treasured memento of our first ex- 
hibition. 


Mme. S. E. Le Prince, founder of the New York 
Society of Ceramic Arts in 1899. 


My mother and I attended the opening reception at 
Chicago, and for several days we compared notes with 
ceramic workers from all parts of the world. 

The Board of Directors of the Woman’s Building gave 
my mother an award in recognition of her work of organiza- 
tion—one more to add to her list; her first was the ‘‘Na- 
tional Medallion,’”’ the highest award given by the Royal 
School of Art at South Kensington, which she won at the 
age of seventeen. 

Born at Leeds, England, she studied with Walter Smith, 
who later directed the first art courses at the Massachu- 
setts Normal College. He used some of her drawings as 
examples among a number presented to the school by the 


British Government. She also studied in Paris under the 
direction of Carrier-Belleuse, Director of the Sévres 
Manufactory. 

During her presidency of the Society, the activities 
included a number of affiliated clubs, ‘‘The National 
League of Mineral Painters’’ (with a total membership of 
more than 1200 and organized in other states), an educa- 
tional bulletin, and several exhibitions at the Society’s 
headquarters, at Carnegie Hall, and at the Paris Exposition 
of 1900. 

When the New York Society of Craftsmen was organized 
by the National Arts Club during the presidency of 
Spencer Trask, with exhibition rooms in the studio build- 
ing of the Club, the New York Society of Ceramic Arts 
became affiliated with it as a separate guild for a few 
months. During her presidency, Mrs. George Nichols 
sponsored the Potters’ Shop on Madison Avenue for the 
New York Society of Ceramic Arts. 

When Miss Maud Mason and her sister, Mrs. Ben- 
jamin P. Vanderhoof, in turn took the presidency of the 
Society, the artistic and educational activities continued 
in a succession of exhibitions and lecture courses, and 
even during the period of the war in 1917 and 1918 it 
held together in joint work with other art societies. 

Since that time, its distinguished exhibitions have been 
a regular feature in the art life of the country. 

LE Prince, Charter Member 


Statement by L. E. Barringer 

As supplementary to the interesting account of Miss 
Le Prince concerning the formation of the New York 
Society of Ceramic Arts, I would say that when I became 
interested in the Society in 1936 its affairs were then being 
ably conducted by Mrs. Benjamin P. Vanderhoof, who 
has since died, and her sister, Miss Maud Mason, who is 
a vice-president of the Society at the present time and 
one of its most active workers. 

When I became president of the Society in November, 
1938, it was agreed that we should endeavor to extend 
the field to all ceramic activities rather than to confine 
our attention to pottery, as had been done for many years. 

During the past two years, therefore, we have held 
interesting meetings and discussions in connection with 
terra cotta, ceramic sculpture, tile, stained glass, and other 
branches of the ceramic art. 

Most of our meetings have been held at the Metro- 
politan Museum of Art from which the Society receives 
splendid co-operation in its endeavors to extend interest in 
the practice and appreciation of the ceramic arts. 

Many years ago, in a letter to Miss Le Prince, Adelaide 
A. Robineau, in speaking of the New York Society of 
Ceramic Arts, said, ‘I hope the Society is still working 
: . to inspire a new effort along ceramic lines.’”’ Mrs. 
Robineau was a close friend of S. Elizabeth Le Prince, 
the founder of the Society. 

The Society is still working to inspire a new effort along 
ceramic lines. Its annual exhibition was held in 1939 at 
the Argent Galleries on Fifty-Seventh Street in New York, 
N. Y., from November 28 through December 9. 

In addition to the annual exhibition, the Society holds 
three or four meetings devoted to the presentation and 
discussion of various branches of ceramic art, and it also 
conducts visits to points of important ceramic interest, 
such as museums, private collections, installations of 
architectural ceramics, factories producing ceramic art, 
ete. —L. E. BARRINGER, President, 

New York Society of Ceramic Arts 


THIRTEENTH ANNUAL MINING INSTITUTE, 
COLLEGE OF MINES, UNIVERSITY OF 
WASHINGTON 


The Thirteenth Annual Mining Institute sponsored by 
the College of Mines, University of Washington, Seattle, 
Wash., will be held during the week of January 15 to 20, 
1940. Lectures and laboratory demonstrations dealing 
with mining, metallurgy, ceramics, and related fields will 
be given by members of the staff of the College of Mines. 
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American Ceramic Society 


HERE’S WHAT HAPPENS— 
SIMPLEX DESIGNED EQUIPMENT 
PRODUCES 
BETTER GLASS 
SAVES FUEL 
AND THEREFORE 


MAKES AND KEEPS MANY CUSTOMERS 


FRAZIER-SIMPLEX, INC. 


ENGINEERS 


436 EAST BEAU STREET ° WASHINGTON, PENNA.., U. S. A. 
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Bulletin of The 


The est West of the Rochies 


POTTERY CLAYS 


English and American 


CERAMIC COLORS 


Blythe Colour Works, Ltd. 


@ SLABS...SETTERS...SAGGERS 


Newcastle Refractories Co. 


@ STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


@ FRANTZ FERROFILTERS 


ELWYUN Lb. MAXSON 
112 W. 9TH ST. Conamic Materials LOS ANGELES 


HIGHEST QUALITY 
IMPORTED DOMESTIC 


CLAYS 


rLINT TALC 
WHITING 


PRECIPITATED CALCIUM CARBONATE 
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Abrasives 
Carborundum Co. 
Aloxite) 
Celo Mines, Inc. (Almanite Garnet) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Norton Co. (Alundum-Crystolon) 
Air Conditioning Systems 
Frazier-Simplex, Inc. 
Aloxite (Refractory Products) 
Carborundum Co. 
Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Alumina (Fused) Brick and Tile 
The Vitro Mfg. Co. 
Aluminum Oxide (Calcine) 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Aluminum Oxide (Fused) 
Carborundum Co. 
Harshaw Chemical Co. 
Norton Co. 
The Vitro Mfg. Co. 
Alundum (Refractory Products) 
Norton Co. 
Ammonium Bicarbonate 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifluoride 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Antimony Sulphide 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 
The Hommel Co., O., Inc. 
Arches Suspending, and Circu- 
ar) 
Frazier-Simplex, Inc. 
Arsenic 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


(Carborundum and 


ne. 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous 2 Product Co. 
The Hommel Co., O., 
Richardson Mite. of Indiana, 
In 


McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & 
The Hommel 
are -Richardson Mig Co. of Indiana, 


The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. & Co.,. inc., 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Basic Oxides 
Porcelain Enamel and Mfg. Co. 
Batch Systems 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 


Batts 
Carborundum Co. 
Denver Fire Clay Co. 

Norton Co. (Alundum-Crystolon) 

Benders (Bar) 

Ransome Concrete Machinery Co. 

Beryl 
Foote Mineral Co. 

Bichromate of Soda 
Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carborundum Co. 

Chicago Vitreous Enamel Produet Co. 
cS orhart Refractories Co. 

Denver Fire Clay Co. 

Louthan Mfg. Co. 

Norton Co 

The Vitro Mfg. Co 

Body Stains 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 

Bone Ash 
Denver Fire Clay Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc 

Borax 
American Potash & Chemical Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Borax Glass 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Norton Co. 

The Vitro Mfg. Co. 

Buckets (Concrete, Elevator) 

Ransome Concrete Machinery Co. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Edgar Plastic Kaolin Co. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Castings (Abrasive Resisting) 

Bethlehem Steel Co. 

Caustic Potash 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 


(‘‘Carbofrax Aloxite’’) 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw 
The Hommel Co., Inc. 
Pennsylvania Salt Mig. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Cements 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co q 
The Vitro Mfg. Co. - 
Ceramic Specialties 
American Lava Corp. 
Cerium Oxide 
Drakenfeld, B. F., 
Foote Mineral Co. 
Chromite (Natural Chromate of Iron) 
Foote Mineral Co. 
Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. ae 
Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. : 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Bentonite) 
American Colloid Co. 
Edgar Plastic Kaolin Co. 
Great Lakes Foundry Sand Co. 
Clay (Block) 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., In 
Maxson, Elwyn 
Paper babes Importing Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. ee 
Clay (Electrical, Porcelain) ae 
Ceramic Color & Chemical Mfg. Co. eee 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical ae 
The Hommel Co., O., 
Richardson Mtge Co. of Indiana, 
In 
Clay Mining Co. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Spinks, H. C., Clay Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
United Clay Mines Corp. 
Clay (Fire) 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 


& Co. 
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Paper Makers Importing Co. 
Potters Supply Co. 
United Clay Mines Co. 
Clay (German Vallendar) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel! Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical 
The Hommel Co., O., 
Ingram- Richardson Mic “Co. of Indiana, 
Inc. 
Kentucky Clay Mining Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Micronized) 
Porcelain Enamel and Mfg. Co. 
Clay Miners 
American Colloid Co. 
Edgar Plastic Kaolin Co. 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Potters) 
Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Clay (Sagger) 
Edgar Plastic Kaolin Co. 
Great Lakes Foundry Sand Co. 
The Hommel Co., O., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Co. 
Spinks, H. C., Clay Co. 
United Clay ice Corp. 
Clay-Slip (Albany) 
Hammill & Gillespie, Inc. 
United Clay Mines Corp. 
Clay (Wad) 
Kentucky Clay Mining Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Clay (Wall Tile) 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
Cleaners 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Cleaners, Chemical 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Clocks (Gauge Board) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. 1., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Cobalt Sulphate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Colors 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Concrete (Chutes, Grouters) * 
Ransome Concrete Machinery Co. 
Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Conveying Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Copper Oxide 
Drakenfeld, B. F., & Co. 


Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Corhart 
Corhart Refractories Co. 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Crucibles (Filter, Melting, Ignition) 
Carborundum Co. 
Denver Fire Clay Co. 
Norton Co. 
Potters Supply Co. 
Crushers (Clay) 
Lancaster Iron Works, Inc. 
Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Crystolon (Refractory Products) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crushers 
Frazier- Simplex, Inc. 
Cutters (Bar) 
Ransome Concrete Machinery Co. 
Decoratiug Supplies 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du sgt de Nemours, <o., tnc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Proctor & Schwartz, Inc. 
Electrocast Refractories 
Corhart Refractories Co. 
Enamelers’ Borax 
Porcelain Enamel and Mfg. Co 
Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Frazier-Simplex, Inc. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 
Enameling Furnaces 
Carborundum Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel  aiaiaaae Co. 
The Hommel Co., O., In 
Ingram- Richardson Mfg. be of Indiana 
Inc. 
Lancaster Iron Works, Inc. 
Norton Co. 
Enameling Iron (Sheet) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Enameling Muffies 
Bethlehem Steel Co. 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Frazier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Norton Co. (Alundum) 
Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous cw Product Co. 
The Hommel Co., O., In 
Richardson Mfg. of Indiana, 


In 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical 
The Hommel Co., O., 
Ingram- Richardson Nie “ihe of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Enamel Oxide 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc 
R. & H. Chemicals Dept. 
Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 


Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
— Richardson Mfg. Co. of Indiana, 
ne. 

Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Exhaust Systems 
The DeVilbiss Co. 
Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Norton Co. 
Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 
Fire Clay 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co. 
Spinks, H. C., Clay Co. 
nt 


Ceramic Color & Chemical Mfg. Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Great Lakes Foundry Sand Co. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Maxson, Elwyn L. 

Paper Makers Importing Co. 

Porcelain Enamel and Mfg. Co. 

Flint Pebbles 

Ceramic Color & Chemical Mfg. Co. 

Chicago Vitreous Enamel Product Co. 

The Hommel Co., O., Inc. 

Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 

Floors (Non-Slip) 
Norton Co. 

Fluorspar 
Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

French Flint 
Maxson, Elwyn L. 

. Paper Makers Importing Co. 

rit 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 

Inc. 

Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Frosting Mixtures 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 

Fuel Oil Systems and Control, Stokers 
Bethlehem Steel Co. 
Frazier-Simplex, Inc. 

Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 

The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


nc. 
Swindell-Dressler Corp. 
Furnaces, Enameling 
Swindell-Dressler Corp. 
Glass Bending Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, Inc. 
Glass Equipment 
Hartford-Empire Co. 
Lancaster Iron Works, Inc. 
Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 
Glass Sand 
Great Lakes Foundry Sand Co. 
Glass Thickness Gauge 
Bausch & Lomb Optical Co. 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Ine. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
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SUPER - RESISTANT 
LIQUID BRIGHT GOLD 


Du Sont 


CERAMIC 
Achievement 


/ 


During the past year du Pont ceramic research 

has developed and perfected an outstanding group 
of new products that have brought economies in 
production, improved results, new sales opportunities 
to the ceramic industry. Important are: 


% STENCIL GOLD - a homogeneous liquid for low cost pro- 
duction of intricate metallic decorations on glassware and 
pottery by any of the modern mass-color decoration methods. 


%& SQUEEGEE OIL - a practical and efficient combination of oils 
and binders for screen processes. 


% LUSTRE STAINS - a complete line of transparent colors or 
lustres for spray or brush decoration of glass. 


% BLACK 4491 - a low cost high quality dense black oxide for 
enameling cast iron and sheet steel. Can be used as a blending base. 


%* SUPER-RESISTANT COLORS for GLASS - standard or intermedi- 
ate shades especially suitable for use on milk or beverage bottles where 
truly resistant glass colors are essential. 


%*& LIQUID BRIGHT GOLD - a standardized product especially designed to 
meet the requirements for effective and economical decoration on glass 
and pottery. 
Our Ceramic Service Division is pleased to cooperate with you in the 
specific application of these products or any other du Pont pre-tested 
materials. Write to our nearest office. 
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The *CavaLcaDE OF AMERICA” Broadcast 
Every Tuesday Eve. at 9:00 P. M. (E. S. T.) N. B. C. Coast-to-Coast Network 


COLORS 


I. bu PONT DE NEMOURS & Co. 


INCORPORATED 


=~ ss THE R. & H. CHEMICALS DEPARTMENT 
ERAMIC PRODUCTS DIVISION WILMINGTON, DELAWARE. 
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16 Bulletin of The 


tee Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Los Angeles 


Chicago 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


oe) | We furnish single copies, volumes, or sets reasonably and promptly | 
WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


ORTON STANDARD Bethlehem Products 
PYROMETRIC CONES || forthe Ceramic Industry 


88-80 CASTINGS 


to save maintenance on grinding equipment 


BETHLEHEM ABRASIVE-RESISTING 
PLATES 


for chutes, hoppers, dump-car bottoms 


BETHLEHEM TOOL STEEL 


for dry press and repress liners 


The American Standard BETH-CO-LOY SHEETS i 
ie For Forty-Four Years for long-lasting roofing and siding | 
Also—Light Rails, Steel Ties and 
1445 Summit Street—Columbus, Ohio Track Equipment, Steel Pipe ; 

[Sous | [BETHLEHEM STEEL COMPANY 


Los Angeles, Calif. Cleveland, Ohio 


The Ferro Enamel Corp. ~— 
4150 E. 56th St. General Offices Bethlehem, Pa. 
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Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 


Drakenfeld, B. F., & Co. 
Du Pont de Nemours, 
R. & H. Chemicals Dept. 
Harshaw Chemical 
The Hommel Co., O., 
Ingram- Richardson Nie. “Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & ~~ Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Goggles 
The Hommel Co., O., Inc 
Willson Products, Inc. 
Gold 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 


& Co., Inc., 


Du Pont de Nemours, Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
The Hommel Co., O., Inc 

Granulators 
Lancaster Iron Works, Inc. 

Grinding Wheels 
Carborundum Co. 

Aloxite) 
Chicago Vitreous Enamel Product Co. 
Norton Co. (Alundum-Crystolon) 

Hearths 
Carborundum Co. 

(Carbofrax heat treating) 
Corhart Refractories Co. 
Norton Co. (Crystolon) 

Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 

Hoppers (Floor, Tower) 

Ransome Concrete Machinery Co. 

Hose (Air and Fluid) 

The DeVilbiss Co. 

Hydrofliuoric Acid 
Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

Iron Chromite 
Edgar Plastic Kaolin Co. 

Harshaw Chemical Co. 

Iron (Enameling) 

American Rolling Mill Co. 
Bethlehem Steel Co. 

Iron Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 

The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co 

Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Edgar Plastic Kaolin Co. 

Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 

The Hommel Co., O., Inc 
Maxson, Elwyn Te 

Paper Makers Importing Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Kilns, China (Decorating) 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Frazier-Simplex, Inc. 

The Hommel Co., O., Inc. 
Swindell- Dressler Corp. 

Kilns- (Electric, Circular, Tunnel) 
Swindell-Dressler Corp. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 

Carbide) (Refractory) 
Louthan Mfg. Co. 

Kyanite 
Celo Mines, Inc. 

Kryolith (see Cryolite) 

Pennsylvania Salt Mfg. Co. 

Laboratory Ware 
Norton Co. 

Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 


(Carborundum and 


Lehr 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 


Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 

Lehr Loaders 
Frazier-Simplex, Inc. 

Linings (Furnace Refractory, Block Refrac- 

tory Plate, Brick, and Tile) 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Mfg. Co. of Indiana, 
ne. 
Norton Co. 
The Vitro Mfg. Co. 

Lithium Carbonate 
Drakenfeld, B. F., & Co. 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 

Lithium Minerals 
Foote Mineral Co. 

Loaders (Bucket) 

National Engineering Co. 

Magnesia (Fused) 

Norton Co. 

Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Porcelain Enamel and Mfg. Co. 

Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc. 

The Vitro Mfg. Co. 

Magnesite Calcined 
Foote Mineral Co. 

The Hommel Co., O., Inc 

Magnesium Carbonate 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel Co., O., Inc. 

Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical Co. 

The Hommel Co., O., Inc 

The Vitro Mfg. Co. 

Manganese Dioxide 
Drakenfeld, B. F., & Co. 

Edgar Plastic Kaolin Co. 
Foote Mine ‘ral Co. 

Manganese (Oxide) 

Ceramic Color & Chemical Mfg. Co. 
Corhart Refractories Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Masks (Breathinz) 
The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
Metals (Porcelain Enameling) 
American Rolling Mill Co. 
Bethlehem Steel Co. 

Micronized Products 
Porcelain Enamel and Mfg. Co 

Microscopes (Polarizing) 

Bausch & Lomb Optical Co. 

Minerals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 

The Hommel Co., O., Inc 
The Vitro Mfg. Co. 

Mixers 
National Engineering Co. 

Ransome Concrete Machinery Co. 

Mixers (Batch) 

Lancaster Iron W orks, Inc. 
National Engineering Co. 


& Co., Inc., 


Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 


Lancaster Iron Works, Inc. 
Ransome Concrete Machinery Co. 

Mixers (Laboratory) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mold Sanders 
Lancaster Iron Works, Inc. 

Muffies (Furnace) (Laboratory) 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 

Inc. 


Norton Co. 
Mullers (Batch) 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Muriatic Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
Needle Antimony 
Edgar Plastic Kaolin Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Nepheline Syenite 
Great Lakes Foundry Sand Co. 
Nickel Salts 
Drakenfeld, B. F., & Co. 
ig Chemical Co. 
he Hommel Co., O., Inc. 
Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Harshaw Chemical! Co. 
The Hommel Co., O, Ine. 
Ingram-Richardson Mfg. Co. of Indiana, 


ne. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Coa. 
The Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Oxides 


Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Harshaw Chemical 
The Hommel Co., O., 
Ingram- Richardson of Indiana, 
Inc. 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Pins 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Pins (Tile Setter) 
Louthan Mfg. Co. 
Placers (Concrete Pneumatic ) 
Ransome Concrete Machinery Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
United Clay Mines Co. 
Platinum Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Ingram- Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., Inc. 
Ingram- Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
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The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 


Du Pont de Nemours, E. 1., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Producer Glass Plants 
Inc 
Pug Mill 
Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 
Foote Mineral Co. 
The Hommel Co., O., Inc 
Pyrometer Tubes 
Carborundum Co. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Surface, Im- 
mersion, Needle) 
Pyrometer Instrument Co. 
Pyrometric Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Racks, Firing ( 
Louthan Mfg. 
Raw Material Hendling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Refractometers 
Bausch & Lomb Optical Co 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Louthan Mfg. Co. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
Chicago Vitreous Enamel Product Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Louthan Mfg. Co. 
Norton Co. 
Titanium Alloy & Mfg. Co. 
Respirators 
Chicago Vitreous Enamel Product Co. 
The DeVilbiss Co. 
Drakenfeld, B. F., & Co. 
The Hommel Co., O., Inc. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Edgar Plastic Kaolin Co. 
Foote Mineral Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal and Thermit Corp. 
Titanium Alloy & Mfg Co. 
The Vitro Mfg. Co. 
Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 
Salt Cake 
American Potash & Chemical Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
Sandblast Sand 
Great Lakes Foundry Sand Co. 
Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 
Saponin 
The Hommel Co., O., Inc. 
Screening and Magnetic Separators 
National Engineering Co. 
Selenite of Sodium 
Drakenfeld, B. F., & Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 
Sheaves (Tower) 
Ransome Concrete Machinery Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Silica (Fused) 
Edgar Plastic Kaolin Co. 
The Hommel Co., O., Inc. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co, 


Inc., 


Harshaw Chemical Co. 
The Hommel Co, O., Inc 
Silicon Carbide 
Carborundum Co. 
Norton Co. 
Silicon Carbide Firesand 
Carborundum Co 
Sillimanite Refractories 
Denver Fire Clay Co. 
Slabs (Furnace) 
Carborundum Co. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Norton Co. 
Soda Ash 
American Potash and Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Sodium Silica Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Sodium Uranate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc 
Soot Blowers 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
The Vitro Mfg. Co 
Spray Booths 
The DeVilbiss Co. 
The Hommel Co., 
Spraying Equipment 
The DeVilbiss Co. 
The Hommel Co., O., Inc 
Spurs 
Louthan Mfg. Co. 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, Inc. 
Steel Plate Construction 
Bethlehem Steel Co. 
Lancaster Iron Works, Inc. 
Stilts 
The Hommel Co., O., Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Sulfuric Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Pennsylvania Salt Mfg. Co. 
Talc 
Ceramic Color & ceiene Mfg. Co. 
Du Pont de Nemours, E. I., & Co., 
R. & H. Chemicals ene 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
Tanks 
Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Tanks for Raw Material Steel or Concrete 
Bethlehem Steel Co. 
Lancaster Iron Works, Inc. 
Tile (Floor) 
Norton Co. 


Inc., 


O., Inc. 


Inc., 


Tile (Muffie) 
Carborundum Co. 
Norton Co. 
Tile Setter Pins 
Louthan Mfg. Co. 
Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 
Norton Co. 
Tile (Wall) 
Denver Fire Clay Co. 
Tin Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co 
Towers (Concrete, Concrete Elevating, Steel 
Elevating) 
Ransome Concrete Machinery Co. 
Trisodium Phosphate 
Harshaw Chemical Co. 
Trucks 
Lancaster Iron Works, Inc. 
Tubes (Insulating) 
Carborundum Co. 
Louthan Mfg. Co. 
McDanel Refractory Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Denver Fire Clay Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Uranium Oxide (Yellow-Orange-Black) 
Drakenfeld, B. F., 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
The Hommel Co., O., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du _s de Nemours, E. I., & Co., Inc., 
& H. Chemicals Dept. 
Hamill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Ceramic Color & Chemical —t Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co 
The Hommel Co., O., Inc. 
The Vitro Mfg. Co. 
Zircon 
Edgar Plastic Kaolin Co 
Foote Mineral Co. 
The Hommel Co., O., Inc 
Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E_ I., & Co., Inc., 
R. & H. Chemicals Dept 
Harshaw Chemical Co. 
The Hommel Co., O., Inc. 
Metal & Thermit Corp 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Zirconium Oxide 
Foote Mineral Co. 
The Hommel Co., O., Inc. 
Zirkite (Natural 
Foote Mineral Co. 
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THE HOUSE OF HOMMEL 


SUPPLIERS OF ALL CERAMIC NEEDS 


THE SHARP-SCHURTZ 
COMPANY 
CHEMISTS FOR THE CERAMIC INDUSTRY : ‘aa Quality 


WE HAVE FULLY EQUIPPED LABORATORIES AT ' r R T S 


LANCASTER, OHIO nee ° C O L O R S 
CHEMICALS 


Stocked for 


IMMEDIATE 
SHIPMENT 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC Raw MATERIALS AND PROpDucTs, : 
FUELS, IRON AND STEEL, ETC. Quality Firss Since 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


Pacific Coast Agents 


309 McCALLIE AVE.. L. H. BUTCHER CO. 


CHA ANOOGA, TENN. Les Angeles - Salt Lake City - San Francisco - Portland - Seattle 


COMPANY, INCORPORATED =- YORK, PENNSYLVANIA 


New York, 122 E. 42nd St. Chicago, 205 W. Wacker Drive San Francisco, 501 Howard St. Toronto, 159 Bay St, 


CONICAL COUNTER CURRENT ~ THICKENERS RUGGLES-COLES CONSTANT WEIGHT TUBE ROD AND 
MILLS CLASSIFIERS CLARIFIERS DRYERS FEEDERS BATCH MILLS 


YORK "EAST LIVERPOOL, OHIO, U S.A. ANGELES 


ae 

‘THE 
-HOMMEL Co. 
LET OTHERS IMITATE WE ORIGINATE 

ae 


Bulletin of The 


“CONTROLLED MIXING” 


of ceramic bodies 
by mulling in the 


SIMPSON 
INTENSIVE MIXER 


Progressive plants in all branches of the 
ceramic and refractory industries are se- 
curing important advantages and major 
production economies with inexpensive, 
flexible and closely controlled proce- 
dures in the preparation of their materials 
for forming. 

It will pay you to investigate ‘’con- 
trolled mixing’ for your products, with 
the genuine muller-type Simpson Inten- 
sive Mixer recommended for this work. 

Our Ceramic Engineer is available on 
request and will be glad to discuss your 


special requirements thoroughly and Laboratory size Simpson Intensive Mixer, equipped with removable crib, cross- 
. _— head and mullers. The standard machine for test and control work on ceramic 
without obligation. and refractory materials. 


Manufactured by 


NATIONAL ENGINEERING COMPANY 


549 W. Washington Blvd., Chicago, Illinois, U.S. A. 


Manufacturers and Selling Agents for Continental European Countries—The George Fischer Steel & lron Works, Schaffhausen, Switzerland 
For the British Possessions, excluding Canada and Australia—August’s Limited, Halifax, England 
For Canada— Dominion Engineering Co.,Ltd., Montreal, Canada. For Australia and New Zealand — Gibson, Battle & Co., Pty., Ltd., Sydney, Australia 


KAMEC 


THE 
SUPERIOR KAOLIN 


ASSURED UNIFORMITY DEPENDABLE RESERVES 
AMPLE STOCK PROMPT SHIPMENTS 


You Are Invited To Visit Our Plant 


KAOLIN, INCORPORATED 


Main Office, Mine and Mill - SPRUCE PINE, N. C. 
INDIANAPOLIS OFFICE - - - - 1511 W. WASHINGTON ST. 
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American Ceramic Society 


Types of Circular and Straight Tunnel Kilns 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 18338 Pittsburgh, Pa. 
Lehrs and Enameling Furnaces. Electric and Gas Fired 


Full Details Furnished on Request 


WANTED TO BUY OUT-OF-PRINT 


Publications of The American Ceramic Society 


Journals 1925 September Part II 1934 January & February 
1921 June, Part II 1926 January Bulletin 
1922 April, Part II i pe 1934 January, March & April 
1923 January & Yearbook 1929 April & October 1936 June 
1924 January & February 1933 January & February 1938 April 

THE AMERICAN CERAMIC SOCIETY 
2525 North High Street Columbus, Ohio 


JOURNAL OF THE SOCIETY 
OF GLASS TECHNOLOGY Technical Ceramics 


SPECIAL INVESTIGATIONS 


A bimonthly Journal containing the 
original papers communicated to the RESEARCH 
Society together with abstracts of other 


papers covering the whole field of glass 121 Ny POY KANSAS CITY, MO. 


technology. 


Membership of the Society is open 


to all persons, or associations of persons, Wanted to Buy 


interested in glass. 


Orders and enquiries should be addressed to— September 1925 

The Secretary, Journal, Part II 
Society of Glass Technology, 
The University, 


"Elmfield,” Northumberland Road, American Ceramic Society 
SHEFFIELD, 10, England. 2525 N. High St. | Columbus, Ohio 
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A NATION UNITED BY 


Just twenty-five years ago, on 
January 25, 1915, the first trans- 
continental telephone call was 
made. East and West were 
united in dramatic ceremony. 

President Woodrow Wilson 
talked from the White House 
across the country, testifying to 
the nation’s pride “that this 
vital cord should have been 
stretched across America as a 
sample of our energy and enter- 
prise.” 

The inventor of the tele- 


American Ceramic Society 


phone, Alexander Graham Bell. 
in New York, repeated across 
the continent to San Francisco 
the first words ever heard over 
a telephone — “Mr. Watson, 
come here, I want you” — to the 
same Thomas A. Watson who 
had heard them in the garret 
workshop in Boston in 1876. 

That ceremony ushered in 
transcontinental service twenty- 
five years ago. At that time it 
cost $20.70 to call San Francisco 
from New York. Now it costs 


BELL TELEPHONE SYSTEM 


TELEPHONE 


$6.50 for a station-to-station call 
and only $4.25 after seven in the 
evening and all day Sunday. 

In 1915 it took about half an 
hour, on the average, to make 
a connection. Now most calls 
are put through without hang- 
ing up. 

These are measures of prog- 
ress in the never-ending effort 
of the Bell System to give faster, 
clearer, more useful and cour- 
teous service to the people of 
the United States. 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 


BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


High Over California 
January 1, 1940 
12:01 A.M. 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Company 
Pottsville, Ohio 


Dear Pete: 


Well, here we are—George Crawford and I—just 30 minutes out of Los Angeles 
by plane! Talk about New Year’s Eve—Whew!! I never was so “high’”’ in my 


life!!! 


Expect to see those briar-hoppers from Tennessee tear up the Rose Bowl this after- 
noon. They are as tough as good old JERNIGAN and CHAMPION & CHAL- 
LENGER BALL CLAY, but the California Potters think those Trojans will handle 
them as easily as they do our JERNIGAN and CHAMPION & CHALLENGER. 


We’ll soon know, and then after a pleasant visit with our good friends out here, we 


will be flying home with the orders. 


Happy New Year! 


General Manager 


H. C. SPINKS CLAY COMPANY 
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